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Preface
This report presents a statistical picture of research and development (R&D) in 
New Zealand in 2006. It is based on data collected in the R&D Survey 2006, 
which was conducted by Statistics New Zealand jointly with the Ministry of 
Research, Science and Technology.

Research and development is important for economic growth and for the 
sustenance of a dynamic New Zealand economy that is capable of competing 
successfully on the international stage. It is also vital in addressing a range 
of socio-economic issues unique to New Zealand. The detailed statistics that 
the biennial R&D Survey provides are important for measuring and evaluating 
New Zealand’s R&D performance. These statistics also provide a basis for 
benchmarking New Zealand’s R&D performance against other countries.

The R&D Survey 2006 collected information on business, government and 
higher education (university) spending on R&D. Initial results from the survey 
were released on June 25, 2007. This report contains more detailed results from 
the survey.

Statistics New Zealand and the Ministry of Research, Science and Technology 
are grateful for the cooperation of the enterprises that participated in the R&D 
Survey 2006.

Geoff Bascand Helen Anderson
Government Statistician Chief Executive
Statistics New Zealand Ministry of Research, Science 
 and Technology
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Information
This report was prepared by the Business Performance Division and published 
by the Product Development and Publishing Division of Statistics New Zealand. 

Statistics New Zealand is grateful for the support of the Ministry of Research, 
Science and Technology and the New Zealand Vice-Chancellors’ Committee, 
who assisted in the development of this report.

For further information on the statistics in this report, or on other reports or 
products, contact our Information Centre. 

Visit our website:  www.stats.govt.nz
or email us at:  info@stats.govt.nz
or phone toll free: 0508 525 525

Auckland  Wellington  Christchurch
Private Bag 92003  PO Box 2922  Private Bag 4741
Phone 09 920 9100  Phone 04 931 4600 Phone 03 964 8700
Fax 09 920 9198 Fax 04 931 4610 Fax 03 964 8964

Information Centre

Your gateway to Statistics New Zealand
Statistics New Zealand collects more than 60 million pieces of information 
each year. 

New Zealanders tell us how and where they live and about their work, spending 
and recreation. We also collect a complete picture of business in New Zealand. 
This valuable resource is yours to use. But with all the sophisticated options 
available, fi nding exactly what you need can sometimes be a problem. 

Giving you the answers
Our customer-services staff provide the answers. They are the people who know 
what information is available and how it can be used to your best advantage. 
Think of them as your guides to Statistics New Zealand. They operate a free 
enquiry service where answers can be provided quickly from published material. 
More extensive answers and customised solutions will incur costs, but we always 
give you a free, no-obligation quote before going ahead. 

Liability statement
Statistics New Zealand gives no warranty that the information or data supplied 
in this report is error free. All care and diligence has been used, however, in 
processing, analysing and extracting information. Statistics New Zealand will not 
be liable for any loss or damage suffered by customers consequent upon the 
use, directly or indirectly, of information in this report. 

Reproduction of material
Any table or other material published in this report may be reproduced and 
published without further licence, provided it does not purport to be published 
under government authority and that acknowledgement is made of this source. 
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Standards

Percentage changes
Percentage movements are, in a number of cases, 
calculated using data of greater precision than 
published. This could result in slight variations.

Rounding procedures
On occasion, fi gures are rounded to the nearest 
thousand or some other convenient unit. This 
may result in a total disagreeing slightly with the 
total of the individual items as shown in tables. 
Where fi gures are rounded the unit is in general 
expressed in words below the table headings, but 
where space does not allow this the unit may be 
shown as (000) for thousands, etc.

Change of base
Where consecutive fi gures have been compiled 
on different bases and are not strictly comparable, 
a footnote is added indicating the nature of 
the difference.

Source
All data is compiled by Statistics New Zealand, 
except where otherwise stated.

Symbols
The interpretation of the symbols used throughout 
this report is as follows:

 C confi dential

 P provisional

 .. fi gure(s) not available

 -- not applicable

 nec not elsewhere classifi ed
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1 Guide to interpreting data
The following summary highlights the main points to consider when analysing the results of the Research 
and Development (R&D) Survey 2006. A full technical description of the survey is contained in chapter 7, 
‘Technical documentation’.

Background to the R&D Survey 2006
The R&D Survey 2006 was run by Statistics New Zealand jointly with the Ministry of Research, Science and 
Technology (MoRST). The R&D survey measures the level of R&D activity, employment and expenditure in 
the business, government, and higher education sectors.

The R&D Survey 2006 follows a similar methodology to the 2004 survey, allowing direct comparisons of 
the 2004 and 2006 results. The most signifi cant change since the 2004 survey is a change in reference 
period for universities. Prior to the 2006 survey, the survey reference year for universities was the calendar 
year of the survey. For the 2006 survey, the university reference year was the 2005 calendar year. This 
is consistent with international practice. As a result of this change, care should be taken when comparing 
university results between the 2004 and 2006 R&D Surveys. A description of the methodology of the 2006 
R&D Survey is provided in chapter 7, ‘Technical documentation’.

A new chapter has been added to this report. Chapter 6 reports on enterprises that are engaged in scientifi c 
research, classifi ed as ANZSIC L781.

Definition of R&D
Statistics NZ uses the following defi nition of R&D, which is based on international best practice: “Research 
and experimental development comprises creative work undertaken on a systematic basis in order to 
increase the stock of knowledge. Any activity classifi ed as R&D is characterised by originality. Investigation 
is a primary objective.”

Data collection
The R&D Survey 2006 was conducted as a postal survey. The business, government and Crown Research 
Institute (CRI) questionnaires were posted out in August 2006 to collect information on the 2005/06 fi nancial 
year. The university questionnaires were posted out in January 2007, and collected information for the year 
ended December 2005.

The university questionnaire was designed to allow universities to use fi nancial information that is generally 
produced for the purposes of annual reporting. This means a number of data items for universities’ R&D 
were produced using modelled information. The New Zealand Vice-Chancellors Committee (NZVCC) and 
MoRST assisted Statistics NZ in the determination of these modelling specifi cations. Information collected 
included university discretionary income, internal and external research funding, academic staff salaries, 
university operating expenditure by faculty, and R&D personnel data.

Nature of the survey
Given the nature of the data collected, there are limitations on the level of accuracy that can be expected 
from the R&D Survey. Many respondents do not keep separate account of their R&D expenditure, or they 
may include R&D with other scientifi c and technological services, such as consulting. Records may not be 
kept in the form required for the survey and estimation may be required. 

Detailed descriptions of what should and should not be included as R&D were provided on the questionnaire, 
and phone-in help was available to respondents.

Published sector and industry breakdowns
Published results have been created using classifi cations and frameworks recommended by the Frascati 
Manual 2002 to allow for international comparability with other Organisation for Economic Co-operation 
and Development (OECD) member country surveys. Full details of sector and industry breakdowns are 
provided in chapter 7, ‘Technical documentation’.
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2  All sectors
Additional tables are available with this report. Please consult tables 1 to 5 in conjunction with this chapter.

This chapter provides an overview of research and development (R&D) activity in New Zealand for the 2006 
reference year. It includes information about R&D expenditure across the economy, the sources of funding 
for R&D, and personnel engaged in R&D, as well as comparisons with previous survey periods and with the 
Organisation for Economic Co-operation and Development (OECD) data.

Gross expenditure on research and development (GERD)
Total R&D expenditure for the 2006 reference year was estimated at $1,822.6 million. This compares with 
$1,660.1 million for the 2004 reference year. 

Figure 2.01 illustrates GERD over the last fi ve survey periods. The increase observed between the 2000 
and 2004 reference years was partly due to methodology changes.

Figure 2.01

 

GERD by sector
R&D expenditure was measured in the business, government, and higher education sectors. Universities 
were the only tertiary educational institutes included in the higher education sector in this survey. State-
owned enterprises and private non-profi t organisations were included in the business sector.

The business sector was responsible for 42 percent of all expenditure on R&D in New Zealand in the 2006 
reference year. The government sector contributed 26 percent and the higher education sector made up 
the remaining 33 percent.

1998 2000 2002 2004 2006
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1,500

2,000
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Gross Expenditure on
Research and Development

By reference year
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1998 2000 2002 2004 2006
   Sector
   Business 312.5 324.1 524.0 677.1 763.3
   Government 391.3 393.0 456.4 461.2 469.4
   Higher education (universities) 403.6 374.1 435.8 521.9 R 592.9
   Total 1,107.4 1,091.3 1,416.2 1,660.2 R 1,825.6

Symbol:
R   Revised

$(million)

Gross Expenditure on Research and Development
By sector

By reference year

Table 2.01 shows GERD in New Zealand by sector from the 1998 reference year through to the 2006 
reference year.

Table 2.01

 

Figure 2.02 compares the level of New Zealand R&D in each sector with the OECD average. 

Figure 2.02
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Gross Expenditure on Research and Development
By sector

Compared with the OECD average(1)

(1) OECD data not available for the 2006 reference year.
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GERD as a proportion of GDP
R&D expenditure was 1.17 percent of gross domestic product (GDP) in the 2006 reference year, compared 
with 1.19 of GDP percent in 2004. The OECD average was 2.21 percent in the 2004 reference year.1 Table 
2.02 shows GERD as a proportion of GDP in New Zealand over the last fi ve survey periods.

Table 2.02

Figure 2.03 shows the proportion of R&D in the business, government, and higher education sectors to 
GDP, and compares these with the OECD average.

Figure 2.03

 

Business Government Higher 
education 

(universities)

0.0

0.5

1.0

1.5

2.0
Percent

Sector

New Zealand (2006 reference year)

OECD average (2005 reference year)

Research and Development Expenditure as Proportion of GDP
By sector

Compared with the OECD average

(1) OECD data not available for the 2006 reference year.

(1)

1998 2000 2002 2004 2006

GERD 1,107.4 1,091.2 1,416.2 1,660.2 R 1,825.6
GDP 101,589 109,696 124,639 139,032 155,554

GERD as percentage of GDP 1.09 0.99 1.14 1.19 R 1.17

(1)  Statistics New Zealand GDP current price expenditure measure, year ended 31 March.

Symbol:
R   Revised

Percent

$(million)

Gross Expenditure on Research and Development (GERD) as a Proportion of GDP (1)

By reference year

1 OECD Statistical Databases, (2007).
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Table 2.03 compares GERD as a proportion of GDP in New Zealand with the OECD average and selected 
reference countries. 

Table 2.03

 

GERD by type of expenditure
Wages and salaries represented 51 percent of R&D expenditure in the 2006 reference year. Other current 
expenditure (including consumables and overheads incurred by direct and indirect R&D support activities) 
accounted for a further 39 percent, and capital expenditure on R&D contributed the remaining 10 percent.

Figure 2.04 shows the distribution of R&D expenditure across the three expenditure types in the 2004 and 
2006 reference years. In terms of dollar value, R&D expenditure increased for wages and salaries (up 13 
percent), other current expenditure (up 8 percent), and capital expenditure (up 2 percent). However, there 
were changes in the proportion of expenditure on wages and salaries and other current expenditure with 
respect to gross expenditure on R&D from the 2004 to 2006 reference years, as fi gure 2.04 shows.

Figure 2.04

 

   Country Percent
   Australia 1.76
   Denmark 2.50
   Finland 3.45
   Ireland 1.25
   Norway 1.59
   Sweden 3.71
   OECD average 2.21

   New Zealand(2) 1.17 R

   (1)  Calculated from purchasing power parity values, OECD statistical databases, 2007. 
   (2)  2006 reference year.

   Symbol:
   R   Revised

Gross Expenditure on Research and Development as a 
Proportion of GDP 

Compared with selected OECD countries and the OECD balance year, 
2004 (1)
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GERD by type of research
GERD is split into three main types of research: 

● basic research

● applied research

● experimental development. 

Note: For the government and university sectors, basic research is broken down further into pure 
basic research and targeted basic research. For defi nitions of the types of research, see chapter 7, 
‘Technical documentation’.

Table 2.04 shows GERD by type of research for the 2006 reference year. Of the $1,825.6 million spent on 
R&D in the 2006 reference year, 35 percent was spent on applied research, 34 percent on experimental 
development, and 30 percent on basic research.

Table 2.04

 

Figure 2.05 shows the distribution of R&D expenditure across the three types of research in the business, 
government and higher education sectors in the 2006 reference year.

Figure 2.05

 

Business Govern-
ment

Higher 
education
(univer-
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Total

0
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Type of Research as Proportion of
Total Research and Development

By sector
2006 reference year

   Type of research
   Basic(2) 551.0 30
   Applied 646.8 35
   Experimental 627.9 34
   Total 1,825.6 100

   (1) See chapter 7, 'Technical documentation', for definitions of the different types of research.
   (2) Basic research is an aggregate of the basic research category in the business sector,
         and the pure basic and targeted basic research types in the government and higher education 
         sectors.

   Note: Due to rounding, figures may not sum to stated totals.

Gross Expenditure on Research and Development 
By type of research (1)

2006 reference year

$(million) Percent
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In terms of dollar value, experimental research expenditure increased 271 percent and 60 percent for 
the higher education and government sectors, respectively, between the 2004 and 2006 reference years. 
Between those same reference periods, basic research expenditure for the higher education sector 
decreased 14 percent. Overall, experimental and applied research expenditures increased 30 percent and 
4 percent, respectively, while basic research expenditure decreased 4 percent.

GERD by socio-economic objective
The purpose of research breakdown illustrates the socio-economic objectives guiding R&D activity in 
New Zealand. 

Table 2.05 shows the distribution of GERD by socio-economic objective in the 2006 reference year.

Table 2.05

 

Note: In Table 2.05, the socio-economic objectives in bold represent a combination of research purposes, 
while those objectives that are not bold represent research purposes at the lowest level. The latter categories 
are not aggregates of any further lower level purposes. 

Health (within the other purposes group) was the leading individual purpose for R&D in New Zealand, 
accounting for 15 percent of total R&D expenditure. Information, communication and technology software 
(within the industrial development group) represented a signifi cant part of all R&D expenditure.

Source of funds
Respondents were asked to report the source of funds for their stated R&D expenditure. This differs from 
the R&D surveys conducted before 2004, which collected information on sources of funds separately from 
data on R&D expenditure, resulting in differences between the two values. The new methodology means 
that total fi gures for R&D expenditure will equal the source of funds total.

Table 2.06 shows the sources of funds for R&D for the 2006 reference year.

Table 2.06

 

   Socio-economic objective
   Agriculture, forestry and fishing 333.2 18
   Industrial development 360.3 20
   Development of infrastructure 295.0 16
   Other purposes 837.2 46

   Care of the environment 137.5 8
   Health 268.7 15
   Earth and atmosphere 58.2 3
   Others(1) 372.8 20

   Total 1,825.6 100

   (1) Includes energy, social development and services, defence and other research purposes category. 
        General advancement of knowledge (knowledge general) is included in the other purposes category.

$(million) Percent

Gross Expenditure on Research and Development 
By socio-economic objective

2006 reference year

   Source of funds
   NZ business 753.0 41
   NZ government(1) 784.7 43
   NZ universities 162.0 9
   Overseas 95.3 5
   Other funding sources 30.7 2
   Total 1,825.6 100

$(million) Percent

Research and Development Funding
By source of funds
2006 reference year

Note: Due to rounding, figures may not sum to stated totals.

(1)  Includes New Zealand local government agencies.
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The proportion of R&D funding provided by the government in New Zealand in 2006, at 43 percent, is 
signifi cantly higher than the OECD average of 30 percent in 2004. Conversely, New Zealand businesses 
funded just 41 percent of R&D in 2006, compared with the OECD average of 62 percent for the 2004 OECD 
balance year.2

Although the New Zealand government sector funds a disproportionately large percentage of R&D activities, 
New Zealand’s comparatively low total investment in R&D means that government-funded R&D as a 
percentage of GDP was relatively low, at just 0.50 percent in the 2006 reference year. The OECD average 
was 0.67 percent for the 2004 OECD balance year.

Figure 2.06 compares the levels of funding of R&D in New Zealand in each of the sectors where R&D 
was carried out. The government sector funded 43 percent of all R&D in New Zealand, and carried out 
26 percent of all R&D in the 2006 reference year. The business sector funded 41 percent and carried out 
42 percent, and the higher education sector funded 9 percent and carried out 33 percent. The remaining 
6.9 percent of funding came from overseas and other sources.

Figure 2.06

 

Source of funding Sector where 
research carried 
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Research and Development in New Zealand
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2 OECD Statistical Databases, (2007).



Research and Development in New Zealand: 2006

9

While the proportion of business and university funding for R&D with respect to total expenditure on R&D 
increased between the 2004 and 2006 references years, government funding dropped. Overseas and other 
funding recorded a drop, as well.

Collaboration among sectors
Collaboration among sectors allows different types of organisations to share knowledge, skills and resources 
for the purpose of R&D.

The R&D Survey 2006 collected information on the value of R&D activities funded by one sector but carried 
out in a different sector, as a measure of collaboration among sectors.

Other funding sources

Overseas

NZ universities

NZ government

NZ business

0 10 20 30 40 50

Source

Percent

2004

2006

Source of Funds for Research and Development
By reference year

Figure 2.07 shows that the source of funds for R&D expenditure in the 2004 and 2006 reference years 
remained relatively constant.

Figure 2.07
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   Occupation
   Researchers 8,935 R 41 R 8,781 38
   Student researchers 6,885 R 32 R 8,454 36
   Total researchers 15,822 R 72 R 17,235 75
   Technicians 3,285 15 3,147 12
   Support staff 2,556 12 2,796 12
   Total 21,660 R 100 23,178 100

 Symbol
R   Revised

PercentFTEs Percent FTEs
2004 2006

Personnel Involved in Research and Development
Full-time equivalents (FTEs) by occupation

By reference year

Table 2.07 shows that 19 percent of government R&D and 8 percent of higher education R&D was funded 
by New Zealand businesses, while 11 percent of R&D in the business sector and 59 percent of R&D in the 
higher education sector was funded by the government sector. Overseas sources funded 7 percent of R&D 
carried out in the business sector and 5 percent of government R&D.

Table 2.07

 

   Source of funds
   NZ business 615.9 89.5 47.5 753.0
   NZ government(1) 86.5 351.4 346.8 784.7
   NZ universities 0.6 4.6 156.8 162.0
   Overseas 53.1 22.1 20.0 95.3
   Other funding sources 7.2 1.7 21.8 30.7
   Total 763.3 469.4 592.9 1,825.6

   NZ business 81 19 8 41
   NZ government 11 75 59 43
   NZ universities 0 1 26 9
   Overseas 7 5 3 5
   Other funding sources 1 0 4 2
   Total 100 100 100 100

   (1)  Includes New Zealand local government agencies.

   Note: Due to rounding, figures may not sum to stated totals. 

Percent

Source of Funds for Research and Development
By research sector

$(million)

2006 reference year

Business Government Higher education Total

R&D personnel
R&D personnel information was collected on both a headcount and full-time equivalent (FTE)3 basis. 
This data was classifi ed by occupational groups (researchers, technicians and support staff) and highest 
qualifi cation levels.

The number of R&D staff was estimated at 23,179 FTEs in the 2006 reference year. Researchers made up 74 
percent of this total, followed by technicians (14 percent), and the remaining 12 percent were support staff.

Table 2.08 compares the number of R&D FTEs in the 2004 and 2006 reference years.

Table 2.08

 

3 The headcount of R&D personnel included a count of all personnel involved in research activities. The FTE measure takes into 
account each person’s total working time spent on research activities. For example, a full-time employee spending half their time 
on research activities during the year would contribute 0.5 towards the FTE measure.
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   Sector
   Business 83.1 763.3 11
   Government 114.2 469.4 24
   Higher education 131.4 592.9 22
   Total 328.7 1825.6 18

   (1)  Biotechnology R&D expenditure as a percentage of total R&D expenditure for the listed sector.

$(million) Percent

Biotechnology Research and Development Expenditure
By sector

2006 reference year

Biotechnology R&D Sector R&D expenditure
Biotechnology R&D as a 
proportion of sector R&D

   Qualification
   PhD 3,591 16
   Bachelor(1) 14,739 64
   Technical and trade(2) 1,710 7
   Other qualifications 3,144 14
   Total 23,178 100

   (1) Bachelors degrees or equivalent, and postgraduate qualifications other 
        than PhD. All postgraduate research students in the higher education 
        sector were included in this group.
   (2) Technical and trade qualifications, eg New Zealand Certificate of Engineering or 
         Science, or New Zealand Trade Certificate.

   Note: Due to rounding, figures may not sum to stated totals.

Full-time equivalents (FTEs) by highest qualification
2006 reference year

Personnel Involved in Research and Development

FTEs Percent

Table 2.09 shows that 64 percent of personnel involved in R&D in 2006 held a bachelor’s degree or higher 
qualifi cation (excluding PhDs) and 16 percent held PhDs.

Table 2.09

 

Biotechnology R&D
The R&D Survey 2006 collected information about biotechnology related R&D expenditure, as a proportion 
of total R&D expenditure. This is the second time that the R&D survey has included a biotechnology 
R&D question.

Eighty-seven businesses engaged in biotechnology R&D activities during the 2006 reference year, along 
with 12 government sector respondents and the eight universities making up the higher education sector.

Total biotechnology R&D expenditure amounted to $328.7 million for the 2006 reference year, equivalent to 
18 percent of total R&D expenditure.

Table 2.10 shows biotechnology R&D expenditure by sector, and as a proportion of total R&D expenditure.

Table 2.10

The biotechnology R&D expenditure dropped slightly from the 2004 reference year. This drop, which 
resulted from decreases in the business and government sectors, was mostly offset by the increase in the 
higher education sector. The availability of information that was signifi cantly more accurate for the 2004 
reference year uncovered some over-estimations, and the biotechnology R&D expenditure was revised to 
$332.6 million dollars for that reference year.
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3  Business sector
Additional tables are available with this report. Please consult tables 6 to 19 in conjunction with this chapter.

This chapter examines research and development (R&D) in the business sector in the 2006 reference year. 
It includes measures of business expenditure on R&D, sources of funds for business R&D, R&D personnel, 
and the purposes of R&D activities. State-owned enterprises and private non-profi t organisations are 
included in the business sector.

Methodological consistency with the R&D Survey 2004 means that the results for the business sector 
in 2006 may be directly compared with those from 2004. However, care must be taken when comparing 
the 2006 results with R&D Surveys prior to 2004. The R&D Survey 2004 report provides detail of the 
methodological changes that occurred in the 2004 R&D Survey. For more information on the methodology 
of the 2006 R&D Survey, see chapter 7, ‘Technical documentation’.

Business expenditure on research and development (BERD)
BERD for the 2006 reference year was estimated at $763.3 million. This is a 12.7 percent increase from 
$677.1 million for the 2004 reference year.

Figure 3.01 shows BERD over the last fi ve survey periods.

Figure 3.01

 

BERD represented 42 percent of gross expenditure on research and development (GERD) in the 2006 
reference year, similar to the 41 percent in the 2004 reference year. Figure 3.02 shows BERD as a proportion 
of GERD over the last fi ve survey periods.
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Figure 3.02

 

BERD as a proportion of GDP
BERD as a proportion of GDP was 0.49 percent in the 2006 reference year, unchanged from the 2004 
reference year. The OECD average was 1.53 percent in the 2005 reference year.4

Figure 3.03 compares BERD as a proportion of GDP in New Zealand with the OECD average, by reference 
year. Although New Zealand BERD as a percentage of GDP has increased over recent years, it is still well 
below the OECD average.

Figure 3.03

4 OECD Statistical Databases, (2007).
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Table 3.01 compares BERD as a proportion of GDP in New Zealand with selected OECD results.

Table 3.01

 

BERD by industry
In the 2006 reference year, 52 percent of BERD was carried out by manufacturing industries. Service 
industries represented 41 percent of business R&D expenditure, and primary industries contributed the 
remaining 7 percent.

Figure 3.04 shows the distribution of BERD across the primary, service and manufacturing industries in the 
2004 and 2006 reference years.

Figure 3.04

   Country Percent
   Australia 0.94
   Denmark 1.70
   Finland 2.42
   Ireland 0.82
   Norway 0.87
   Sweden 2.73
   OECD average 1.49

   New Zealand(3) 0.49

   (1)  Calculated from purchasing power parity (PPP) values, OECD statistical databases, 2007.
   (2)  OECD statistical databases, 2007. 
   (3)  2006 reference year.

Business Expenditure on Research and Development as a 
Proportion of GDP(1)

Compared with selected OECD countries and the OECD balance year, 2004 (2)
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Table 3.02 shows that R&D expenditure increased in the manufacturing and service industries between 
the 2004 and 2006 reference years. Expenditure in the primary sector decreased by 35 percent between 
the 2004 and 2006 reference years. This decrease is due to a combination of reduced expenditure 
by some businesses and reclassifi cations of some organisations from the primary industry to the 
manufacturing industry.

Table 3.02

 

BERD by size of business
Table 3.03 compares the R&D expenditure by smaller and larger businesses. Business size is measured 
according to the rolling mean employment (RME) measure from the Statistics New Zealand Business 
Frame, with smaller businesses having RME of less than 50, and larger businesses having RME of 50 or 
greater, in the 2004 and 2006 reference years. 

Table 3.03

 

Smaller businesses accounted for 46 percent of BERD in the 2006 reference year. These fi rms were 
concentrated in the service industries, which represented 58 percent of R&D expenditure of this group. 
Larger businesses accounted for 54 percent of BERD, which was concentrated in the manufacturing 
industries (67 percent of this group). Figures 3.05a, 3.05b, and 3.05c show R&D expenditure by fi rms in 
each size category in the primary, manufacturing, and service industries, respectively.

   Industry
   Primary 44.8 22.1 34.3 29.6
   Manufacturing 89.2 124.6 246.7 273.3
   Services 174.9 205.8 87.4 107.9
   Total 308.8 352.4 368.3 410.9

RME 50 or greaterRME less than 50

$(million)
2004 2006 2004 2006

Business Expenditure on Research and Development
By industry and firm size

By reference year

   Industry
   Primary 79.1 12 51.7 7
   Manufacturing 335.9 50 397.9 52
   Services 262.3 39 313.8 41
   Total 677.1 100 763.3 100

Symbol:
R   Revised

2004 2006
Percent$(million) Percent $(million)

Business Expenditure on Research and Development
By industry

By reference year
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Figure 3.05a

 

Figure 3.05b
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By firm size in primary industries

2006 reference year

Firms with less than
50 employees
$124.6 million

Firms with 50 or
more employees
$273.3 million

Business Expenditure on Research and Development
By firm size in manufacturing industries

2006 reference year



Research and Development in New Zealand: 2006

17

Figure 3.05c

 

BERD by type of expenditure
Wages and salaries accounted for 51 percent of BERD in the 2006 reference year, and other current 
expenditure (consumables and overheads) represented 41 percent. Capital expenditure on land and 
buildings represented just 2 percent of BERD, while other capital expenditure (including plant, machinery, 
vehicles, capitalised software and other assets) accounted for 6 percent.

Figure 3.06 shows that BERD by type of expenditure has remained relatively consistent over the last four 
survey periods. 

Figure 3.06
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By firm size in service industries
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Table 3.04 shows BERD in the 2006 reference year by industry and the type of research.

Table 3.04

 

   Primary 4.6 25.4 51.7 51.7
   Manufacturing 44.6 115.8 237.4 397.9
   Services 27.5 108.6 177.6 313.8
   Total 76.7 249.8 436.8 763.3

$(million)   Industry
Basic Applied Experimental

Business Expenditure on Research and Development
By industry and type of research

2006 reference year

Total

BERD by type of research
Business expenditure on R&D was split into three types of research:

● basic

● applied

● experimental.

Experimental research and applied research together accounted for 90 percent of BERD in the 2006 
reference year. See chapter 7, ‘Technical documentation’ for defi nitions of the types of research.

Figure 3.07
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BERD by socio-economic objective
The purpose of research breakdown illustrates the socio-economic objectives guiding BERD.

The major contributors to BERD in the 2006 reference year were purposes related to materials; construction; 
electronics and engineering; information, communication and technology software; and health.

Table 3.05 shows BERD by socio-economic objective in the 2006 reference year.

Table 3.05

 

Note: In table 3.05, the socio-economic objectives in bold represent a combination of research purposes, 
while those objectives that are not bold represent a research purpose at the lowest level. The latter 
categories are not aggregates of any further lower level purposes. 

   Socio-economic objective
   Agriculture, forestry and fishing 151.3 20
   Industrial development 233.7 31
   Development of infrastructure 188.4 25
   Other purposes 189.8 25

   Care of the environment 10.9 1
   Health 102.6 13
   Earth and atmosphere 1.9 0
   Others(1) 74.4 10

   Total 763.3 100

   (1) Includes energy, social development and services, defence, and other research purposes. 
        General advancement of knowledge (knowledge general) is included in the other purposes 

category.

   Note: Due to rounding, figures may not sum to stated totals.

$(million) Percent

Business Expenditure on Research and Development 
By socio-economic objective

2006 reference year
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Business R&D personnel
There were 6,153 full-time equivalents (FTEs) involved in business R&D in the 2006 reference year, 
comprising 3,690 researchers, 1,512 technicians and 949 support staff. 

A drop in FTE numbers in the 2006 reference year in business R&D was due to over-estimation of FTE 
numbers in 2004 and an actual drop in funding for R&D by some businesses.

Table 3.06 shows business R&D personnel for the 2004 and 2006 reference years.

Table 3.06

 

Source of funds
Figure 3.08 shows that in the 2006 reference year, 81 percent of R&D expenditure in the business sector 
came from businesses’ own funds. This compares with 76 percent in 2004. Seven percent of business R&D 
was funded by overseas sources, and 11 percent was funded by the government sector.

Figure 3.08

 

Own funds

New Zealand  private sector

Funds from abroad

New Zealand government sector

Other funding sources

$552.3 million

$86.5 million

$7.8 million

$53.1 million

$63.6 million

Source of Funds for Business Research and Development
2006 reference year

   Occupation
   Researchers 4,022 62 3,690 60
   Technicians 1,409 22 1,512 25
   Support staff 1,008 16 949 15
   Total 6,440 100 6,153 100

2004 2006

Personnel Involved in Business Research and Development
Full-time equivalents (FTEs) by occupation

By reference year

PercentFTEs Percent FTEs

   Note: Due to rounding, figures may not sum to stated totals.
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Table 3.07 shows personnel involved in business R&D by sector and occupation.

Table 3.07

 

Approximately half of business R&D staff in the 2006 reference year held bachelor degrees or postgraduate 
qualifi cations other than PhD degrees as their highest qualifi cation. Around 9 percent held PhD degrees.

Table 3.08 shows business R&D personnel by highest qualifi cation.

Table 3.08

 

   Industry
   Primary 165 131 47 343
   Manufacturing 1,902 800 561 3,267
   Services 1,623 583 340 2,544
   Total 3,690 1,512 949 6,153

   Primary 5 9 5 6
   Manufacturing 52 53 59 53
   Services 44 39 36 41
   Total 100 100 100 100

   Note:  Due to rounding, some figures may not add to stated total.

Percent

Personnel Involved in Business Research and Development
Full-time equivalents (FTEs) by industry and occupation

2006 reference year

Research Technical Support Total
FTEs

   Qualification
   PhD 567 9
   Bachelor(1) 3,447 54
   Technical and trade(2) 1,266 21
   Other qualifications 873 15
   Total 6,153 100

   (1)  Bachelor's degrees or equivalent, and postgraduate 
         qualifications other than PhD.
   (2)  Technical and trade qualifications, eg New Zealand Certificate
         of Engineering or Science, or New Zealand Trade Certificate.

   Note: Due to rounding, figures may not sum to stated totals.

Full-time equivalents (FTEs) by highest qualification
2006 reference year

Personnel Involved in Business Research and 
Development

FTEs Percent
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Manufacturing sector R&D by technology
Figure 3.09 shows R&D expenditure in the manufacturing sector by technology intensity. For details of the 
OECD technology classifi cations, see chapter 7, ‘Technical documentation’.

High technology industries contributed $165.3 million to business R&D, followed by low technology ($131.4 
million), medium-high technology ($54.3 million), and medium-low technology ($46.9 million) industries.

Figure 3.09

High intensity

Medium-high intensity

Medium-low intensity

Low intensity

42%

33%

12%
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 Research and Development Expenditure
by Manufacturing Industries
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By technology intensity

Note: Due to rounding, figures do not add up to 100%.
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4  Government sector
Additional tables are available with this report. Please consult tables 20 to 27 in conjunction with this chapter.

This chapter presents information about government expenditure on research and development (R&D) 
during the 2006 reference year. It includes information about government funding of R&D, government 
expenditure on R&D, source of funds for R&D, the purpose of government R&D, and personnel involved in 
government R&D.

The government sector includes New Zealand government departments, ministries, Crown entities, Crown-
owned companies, government funding agencies, and local government. It does not include state-owned 
enterprises as these are included in the business sector.

Methodological consistency with the R&D Survey 2004 means that the results for the business sector 
in 2006 may be directly compared with those from 2004. However, care must be taken when comparing 
the 2006 results with R&D Surveys prior to 2004. The R&D Survey 2004 report provides details of the 
methodological changes that occurred in the R&D Survey 2004. For more information on the methodology 
of the R&D Survey 2006, see chapter 7, ‘Technical documentation’.

Total government R&D funding
In the 2006 reference year, the New Zealand government sector carried out $469.4 million of R&D, 
equivalent to 26 percent of gross expenditure on research and development (GERD). This fi gure includes 
general university funds. The government sector funded 43 percent of all R&D expenditure during the 2006 
reference year.

Government expenditure on research and development (GOVERD)
GOVERD refers to R&D carried out in the government sector; it is not necessarily all R&D funded by the 
government sector.

GOVERD was estimated at $469.4 million for the 2006 reference year. This compares with $461.2 million 
for the 2004 reference year.

Crown Research Institutes had the largest R&D expenditure in the government sector, accounting for 
87 percent of government R&D activity in the 2006 reference year.5

Figure 4.01 shows GOVERD across the last fi ve survey periods.

Figure 4.01

 

5 The Foundation for Research, Science and Technology (www.frst.govt.nz) is a useful resource for information on Crown 
Research Institute R&D activity and funding.
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While GOVERD has increased over each of the last fi ve survey periods, GOVERD as a proportion of total 
R&D expenditure has declined in recent years. This is due to the increase in business expenditure on 
research and development (BERD) over this time (see chapter 3, ‘Business sector’).

Figure 4.02 shows GOVERD as a proportion of GERD over the last fi ve survey periods.

Figure 4.02

 

GOVERD as a proportion of GDP 
Figure 4.03 shows GOVERD as a proportion of gross domestic product (GDP) over the past four survey 
periods. In the 2006 reference year, GOVERD represented 0.30 percent of GDP. This is higher than the 
OECD average of 0.27 percent, and at the higher end of the OECD reference countries listed in table 4.01.6

Figure 4.03

6 OECD Statistical Databases, ( 2007).
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Table 4.01 shows GOVERD as a percent of GDP in New Zealand, alongside selected reference countries 
and the OECD average.

Table 4.01

 

GOVERD by type of expenditure
Over 90 percent of the $469.4 million GOVERD in the 2006 reference year was current expenditure. Wages 
and salaries accounted for $207.6 million (44 percent), and a further $226.9 million (48 percent) was other 
current expenditure. Capital expenditure on land and buildings accounted for $7.4 million (2 percent), while 
capital expenditure on other items totalled $27.5 million (6 percent).

Figure 4.04 shows that the proportion of GOVERD attributable to wages and salaries fell during the 
four survey periods to the 2004 reference year, and was matched by an upward trend for other current 
expenditure. However, in terms of dollar value, labour costs in the 2006 reference year were 13 percent 
greater than in the 2004 reference year, while other current expenditure dropped 3 percent over the same 
period. There has been a trend of declining capital expenditure since the 2000 reference year.

Figure 4.04

 

   Country Percent
   Australia 0.28
   Denmark 0.17
   Finland 0.33
   Ireland 0.09
   Norway 0.25
   Sweden(2) 0.12
   OECD average 0.27

   New Zealand(3) 0.30

   (1)  Calculated from purchasing power parity values, OECD statistical databases, 2007.
   (2)  Federal and central government only.
   (3)  2006 reference year.

Government Expenditure on Research and Development as a 
Proportion of GDP

Compared with selected OECD countries and the OECD balance year, 2004 (1)
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GOVERD by type of research
Government expenditure on R&D in the 2006 reference year was split into four types of research:

● pure basic

● targeted basic

● applied

● experimental.

Applied research represented 44 percent ($207.6 million) of government expenditure on R&D, and targeted 
basic research accounted for a further 31 percent ($147.3 million). See chapter 7, ‘Technical documentation’ 
for defi nitions of the types of research.

Figure 4.05

 

Increases in expenditure were recorded between the 2004 and 2006 reference years for experimental 
research (up 59 percent), pure basic research (up 10 percent) and applied research (up 1 percent), while 
expenditure on targeted basic research dropped 14 percent. 
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   Socio-economic objective
   Agriculture, forestry and fishing 145.4 31
   Industrial development 59.6 13
   Development of infrastructure 33.6 7
   Other purposes 230.7 49

   Care of the environment 96.6 21
   Health 41.8 9
   Earth and atmosphere 35.6 8
   Others(1) 56.7 12

   Total 469.4 100

   (1) Includes energy, social development and services, defence, and other research purposes. 
        General advancement of knowledge (knowledge general) is included in the other purposes 

category.

   Note: Due to rounding, figures may not sum to stated totals.

$(million) Percent

Government Expenditure on Research and Development 
By socio-economic objective

2006 reference year

GOVERD by socio-economic objective
The purpose of research breakdown illustrates the socio-economic objectives guiding government R&D 
activity in New Zealand. 

Table 4.02 shows that 31 percent of GOVERD was for purposes related to agriculture, forestry and fi shing 
in the 2006 reference year. Industrial development and development of infrastructure accounted for 13 and 
7 percent, respectively, while other research purposes made up the remaining 49 percent of GOVERD.

As with previous reference years, the largest single contributor to GOVERD was care of the environment 
(in the other purposes category), which accounted for $96.6 million (21 percent).

Table 4.02

 

Note: In table 4.02, the socio-economic objectives in bold represent a combination of research purposes, 
while those objectives that are not bold represent a research purpose at the lowest level. The latter 
categories are not aggregates of any further lower level purposes. 
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Source of funds
Government funding made up 75 percent ($351.4 million) of R&D carried out in the government sector during 
the 2006 reference year, as shown in fi gure 4.06. Just over half ($258.8 million) of R&D undertaken by the 
government sector was funded by government funding agencies, such as the Foundation for Research, 
Science and Technology. 

The New Zealand private sector funded 19 percent of R&D carried out by the government sector, compared 
with 18 percent in the 2004 reference year.

Figure 4.06

 

   Occupation
   Researchers 1,845 54 1,814 58
   Technicians 1,153 33 1,005 32
   Support staff 450 13 298 10
   Total 3,448 100 3,117 100

PercentFTEs Percent FTEs
2004 2006

Personnel Involved in Government Research  and 
Development

Full-time equivalents (FTEs) by occupation
By reference year

New Zealand government

New Zealand private sector

Funds from abroad

Other funding sources

$351.4 milion

$89.5 milion

$22.1 milion

$6.3 milion

Source of Funds for Government Research and Development
2006 reference year

Government R&D personnel
There were 3,117 full-time equivalent workers (FTEs) involved in R&D in the government sector during the 
2006 reference year, comprising 1,814 researchers, 1,005 technicians and 298 support staff.

Table 4.03 shows FTEs involved in government R&D in the 2004 and 2006 reference years.

Table 4.03
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   Qualification FTEs Percent
   PhD 1,098 36
   Bachelor(1) 1,347 45
   Technical and trade(2) 360 12
   Other qualifications 315 12
   Total 3,117 100

   (1)  Bachelors degrees or equivalent, and postgraduate
         qualifications other than PhD.
   (2)  Technical and trade qualifications, eg New Zealand Certificate
         of Engineering or Science, or New Zealand Trade Certificate.

   Note: Due to rounding, figures may not sum to stated totals.

Personnel Involved in Government Research 
and Development

Full-time equivalents (FTEs) by highest qualification
2006 reference year

The decrease in government R&D personnel in the 2006 reference period appears to have been caused by 
an overestimation of FTEs in the 2004 reference period. This was related by respondents when 2006 data 
was being confi rmed, although the exact over-statement could not be verifi ed. Overall reduction in the R&D 
budgets of government sector enterprises contributed to this as well.

Table 4.04 shows that more than three-quarters of government R&D personnel in the 2006 reference year 
held a bachelor’s degree or higher. Just over 35 percent of these held PhD degrees, and a further 43 percent 
held a bachelor’s degree or postgraduate qualifi cation other than a PhD as their highest qualifi cation.

Table 4.04 
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5  Higher education (university) sector
Additional tables are available with this report. Please view tables 28 to 34 in conjunction with this chapter.

This chapter provides information relating to the higher education sector of the New Zealand economy. 
Data from this sector has been collected by Statistics New Zealand since the 2002 reference year. Prior to 
2002, data was collected by Ministry of Research, Science and Technology (MoRST).

Due to the change in the reference period for the universities, there is only a one-year difference between the 
two reference periods for the higher education (university) sector (see chapter 7, ‘Technical documentation’). 
It should also be noted that in this report New Zealand’s higher education expenditure on research and 
development (HERD) is based on universities only, unlike some other OECD countries that include other 
tertiary institutes in their survey of higher education research and development. Care must be taken when 
comparing New Zealand HERD with other OECD countries. However, plans are underway to incorporate 
other tertiary education institutes in the 2008 R&D Survey.

Methodological consistency with the R&D Survey 2004 means that the results for the higher education sector 
in 2006 may be directly compared with those from 2004. However, care must be taken when comparing 
the 2006 results with R&D Surveys prior to 2004. The R&D Survey 2004 report provides detail of the 
methodological changes that occurred in the 2004 R&D Survey. For more information on the methodology 
of the 2006 R&D Survey see chapter 7, ‘Technical documentation’.

Some data for university R&D were produced using modelled information. The New Zealand Vice-Chancellors’ 
Committee (NZVCC) and MoRST assisted Statistics NZ in determining the modelling specifi cations.

Higher education expenditure on research and development (HERD)
HERD for the 2006 reference year was determined to be $592.9 million. This compares with a revised total 
of $521.9 million for the 2004 reference year. Major revisions were made in determining expenditure in this 
sector by collecting information for a full fi nancial year (see chapter 7, ‘Technical documentation’ for details). 
This enabled compilation of more accurate information and, as a consequence, a better determination of 
R&D expenditure in the higher education sector. 

University expenditure accounted for 33 percent of total R&D expenditure in the 2006 reference year, 
compared with 31 percent in 2004. 

Figure 5.01 shows HERD over the last fi ve survey periods.

Figure 5.01
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Table 5.01 compares HERD as a proportion of GDP in New Zealand with the OECD average and selected 
reference countries.

Table 5.01

 

 

Despite the changed reference period for the HERD collection, higher education sector expenditure 
increased $8.2 million compared with 2004. 

HERD as a proportion of GDP
The proportion of HERD to gross domestic product (GDP) was 0.38 percent in the 2006 reference year. 
This compares with 0.33 percent in 2004.

Figure 5.02 compares HERD as a proportion of GDP in New Zealand with the OECD average.

Figure 5.02

   Country
   Australia 0.49
   Denmark 0.61
   Finland 0.68
   Ireland 0.33
   Norway 0.47
   Sweden 0.85
   OECD average 0.39

   New Zealand(3)(4) 0.38

   (1) Calculated from purchasing power parity (PPP)
         values, OECD Statistical Databases, 2007.
   (2) OECD values are for 2004 reference year.
   (3) Statistics New Zealand GDP current price 
        expenditure measure, year ended 31 March.
   (4) 2006 reference year.

Higher Education on Research and 
Development as Proportion of GDP
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HERD by type of expenditure
Wages and salaries accounted for 55 percent of HERD in the 2006 reference year, followed by other current 
expenditure (30 percent), and capital expenditure (15 percent). Capital expenditure includes purchases of 
land, buildings, plant, equipment, machinery, vehicles, capitalised software and other assets. 

Figure 5.03 shows the distribution of HERD across the three types of expenditure. Current expenditure and 
expenditure on wages and salaries in this sector both increased by 16 percent, in dollar terms, from 2004. 
Capital expenditure has remained relatively stable over the past two survey periods, recording an increase 
of only 1 percent.

Figure 5.03
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HERD by type of research
Higher education expenditure on R&D was broken down into four types of research: 

● pure basic

● targeted basic

● applied

● experimental.

While the overall emphasis of university research remains on pure basic and targeted basic research, 
since 2004 the universities have made more contribution to applied and experimental research. Basic and 
targeted basic research accounted for 48 percent of HERD in the 2006 reference year, while applied and 
experimental research made up the remaining 52 percent. Applied research accounted for 32 percent of 
higher education expenditure on R&D.

The NZVCC modelling specifi cations for the ‘type of research’ were updated for the 2004 R&D university 
survey to better refl ect the types of research being conducted by the higher education sector. This included 
updating the types of research to include the new category of experimental development. The same 
approach has been used for the 2006 R&D Survey.

Figure 5.04
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By research type
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HERD by socio-economic objective
The purpose of research breakdown illustrates the socio-economic objectives guiding higher education 
R&D activity in New Zealand. 

Table 5.02 shows HERD by socio-economic objective for the 2004 and 2006 reference years. Note that 
‘knowledge general’ includes R&D activities that cannot be attributed to a specifi c purpose.

The primary socio-economic objective for university R&D in the 2006 reference year was the general 
advancement of knowledge, which represented 23 percent of all university R&D expenditure, followed by 
health (21 percent).

The major increases between the 2004 and 2006 reference years were in the areas of energy, fi bre and 
skin and dairy production. These are behind the observed increases in the agriculture, forestry and fi shing, 
and the other purposes groups. This has been partly offset by decreases in other socio-economic objective 
categories, particularly care of the environment and defence (part of the other purposes group).

Table 5.02

 

Note: In table 5.02, the socio-economic objectives in bold represent a combination of research purposes, 
while those objectives that are not bold represent a research purpose at the lowest level. The latter 
categories are not aggregates of any further lower level purposes. 

   Socio-economic objective
   Agriculture, forestry and fishing 28.8 R 6 R 36.5 6
   Industrial development 53.5 R 10 R 67.0 11
   Development of infrastructure 62.9 R 12 R 73.0 12
   Other purposes 376.7 72 R 416.4 70

   Care of the environment 43.4 R 8 R 29.9 5
   Health 116.5 R 22 R 124.2 21
   Earth and atmosphere 12.4 R 2 R 20.7 4
   Others(2) 71.8 R 14 R 105.8 18
   Knowledge general 132.6 R 25 R 135.8 23

   Total 521.9 R 100 592.9 100

   (1)  Universities only.

   Note: Due to rounding, figures may not sum to stated totals.

   Symbol:
   R   Revised

Higher Education Expenditure on Research and Development(1)

By socio-economic objective
By reference year

( ) gy p p p

2004 2006
$(million) Percent$(million) Percent

(2) Also includes Energy, Social Development and Services, Defence and Other 
Research Purposes.
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Source of funds
The New Zealand government funded 59 percent of university R&D expenditure, as shown in fi gure 5.05. 
Government funding of university R&D consisted of government research contracts (41 percent) and funds 
from the Tertiary Education Commission (18 percent). Universities funded 26 percent of HERD with their 
own funds (including student fees).

Figure 5.05

 

 

Higher education R&D personnel
R&D staff in the higher education sector are categorised as researchers, technicians or support staff.

● Researchers are academic staff who supervise or conduct teaching and/or research, and whose salaries 
are related to academic salaries. Research fellows/offi cers with academic duties are included in this 
category.

● Technicians are staff who undertake technical or professional tasks in support of teaching and/or 
research, and whose salaries are related to technical salaries. Research assistants with technical duties 
are included in this category.

● Support staff are administrative and general service employees whose work supports teaching and/or 
research, for example typists and administration offi cers.

There were 13,909 full-time equivalents (FTEs) involved in university R&D in the 2006 reference year. Table 
5.03 compares the number of FTEs in the 2004 and 2006 reference years. Over this period, there was an 
increase in FTEs recorded for researchers (up 7 percent) and support staff (up 41 percent). However, the 
technicians category dropped 13 percent.

 New Zealand governmentOwn funds

New Zealand private sector

Other funding sources

Funds from abroad

Source of Funds for Higher Education on
Research and Development

2006 reference year

(1)

$346.4 million$156.8 million

$47.5 million

$21.8 million

$20.0 million

    (1) Includes New Zealand government research contracts and
         funds from the Tertiary Education Commission (TEC).  TEC
         funds include those from performance based research funds.

Source of Funds for Higher Education
Research and Development
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Table 5.03

 

   Occupation
   Researchers 3,070 R 26 R 3,277 24
   Technicians 723 R 6 R 629 5
   Support staff 1,098 9 R 1,549 11

   Research postgraduate students 6,885 59 R 8,454 61

   Total 11,776 100 13,909 100

PercentFTEs Percent FTEs

Personnel Involved in Higher Education Research and Development
Full-time equivalents (FTEs) by occupation

By reference year

2004 2006

The R&D Survey 2006 for universities collected data on postgraduate research students. Postgraduate 
research students were required to be undertaking at least one thesis to be considered for inclusion. There 
were an estimated 8,454 FTE postgraduate research students at New Zealand universities in the year 
ended 31 December 2005.

Table 5.04 shows the highest qualifi cations of personnel engaged in higher education R&D. Postgraduate 
research students were assumed to have a minimum of a bachelor’s degree or a postgraduate qualifi cation 
other than a PhD and were therefore grouped in the bachelor’s degree category. 

Table 5.04

 

 

   Qualification FTEs Percent
   PhD 1,926 15
   Bachelor(2) 9,945 72
   Technical and trade(3) 84 0
   Other qualifications 1,956 12
   Total 13,908 100

   (1)  Universities only.
   (2)  Bachelors degrees or equivalent, and postgraduate qualifications
          other than PhD.  All postgraduate research students were included 
          in this group.
   (3)  Technical and trade qualifications, eg New Zealand Certificate of 
         Engineering or Science, or New Zealand Trade Certificate.

Personnel Involved in Higher Education Research 
and Development(1)

Full-time equivalents (FTEs) by highest qualification
2006 reference year
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6  Scientific research industry 
Organisations in the business and government sectors that are classifi ed to the scientifi c research industry 
(Australian and New Zealand Standard Industry Classifi cation L781) and also have large contributions to 
research and development (R&D) expenditure have been reclassifi ed throughout this report to the industry 
they predominantly serve. This is to give a more accurate account of the purposes of R&D in New Zealand. 
As these scientifi c research organisations are of particular interest to the examination of R&D data, this 
chapter focuses on the R&D carried out by this type of organisation. Universities are classifi ed under the 
education industry group, so are not included in this chapter.

In R&D Surveys prior to 2004, the L781 industry was a full-coverage industry; that is, all L781 organisations 
were surveyed. In 2006, there were 148 enterprises classifi ed to the scientifi c research industry compared 
with 82 in 2004.

R&D expenditure in the scientific research industry 
In 2006, the scientifi c research industry contributed $604.1 million of R&D expenditure, compared with 
$576.1 million in 2004. This represents 33 percent and 35 percent of the gross expenditure on research and 
development (GERD) for the 2006 and 2004 reference years, respectively.

The government sector was responsible for 68 percent of all expenditure in the scientifi c research industry 
in New Zealand in the 2006 reference year. The business sector contributed the remaining 32 percent.

Table 6.01 and fi gure 6.01 show scientifi c research industry activity in New Zealand by sector.

Table 6.01

 

Figure 6.01

 

2004 2006
   Sector
   Business 176.6 191.3
   Government 399.3 412.8
   Total 576.1 604.1

Research and Development Expenditure in 
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By reference year

2004 2006

0

200

400

600

800
$(million)

   Business

   Government

Scientific Research Industry Expenditure on
Research and Development

By reference year



Research and Development in New Zealand: 2006

38

Scientifi c research expenditure as a proportion of gross domestic product (GDP) was 0.39 percent in the 
2006 reference year, compared with 0.41 percent in 2004. 

Types of R&D expenditure in the scientific research industry
Other current expenditure (including consumables and overheads incurred by direct and indirect R&D 
support activities) represented 51 percent of R&D expenditure in the scientifi c research industry in the 
2006 reference year. Wages and salaries accounted for 43 percent, and capital expenditure contributed the 
remaining 6 percent.

Between the 2004 and 2006 reference years, in terms of dollar value, R&D expenditure increased on wages 
and salaries (up 13 percent) and other current expenditure (up 3 percent), but decreased 24 percent on 
capital expenditure. However, as fi gure 6.02 shows, there were changes in the proportion of all expenditure 
types with respect to gross expenditure on scientifi c research from the 2004 to 2006 reference years.

Figure 6.02

 

Types of research in the scientific research industry
Scientifi c research expenditure on R&D is split into three main types of research: 

● basic research

● applied research

● experimental development. 

Note: For the government and university sectors, basic research is broken down further into pure 
basic research and targeted basic research. For defi nitions of the types of research, see chapter 7, 
‘Technical documentation’.
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Figure 6.03 shows the distribution of R&D expenditure across the three types of research in the business 
and government sectors in the scientifi c research industry in the 2006 reference year.

Figure 6.03

 

Table 6.02 shows expenditure on R&D in the scientifi c research industry by type of research for the 2006 
reference year. Of the $604.1 million spent on R&D in the 2006 reference year, 43 percent was spent on 
applied research, 36 percent on basic research, and 21 percent on experimental research.

Table 6.02

 

   Type of research
   Basic(2) 219.4 36
   Applied 258.6 43
   Experimental 126.1 21
   Total 604.1 100

   (1) See chapter 7, 'Technical documentation' for definitions of the different types of research.
   (2) Basic research is an aggregate of the basic research category in the business sector,
         and the pure basic and targeted basic research types in the government sector.
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Research and Development  Expenditure in 
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By type of research (1)
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Scientific research industry R&D expenditure by socio-economic objective
The purpose of research breakdown illustrates the socio-economic objectives guiding scientifi c R&D activity 
in New Zealand. 

Thirty-eight percent of expenditure on R&D in the scientifi c research industry was related to agriculture, 
forestry and fi shing in the 2006 reference year. Industrial development and development of infrastructure 
accounted for 16 and 5 percent, respectively.

Table 6.03 shows the distribution of scientifi c research by socio-economic objective in the 2006 
reference year.

Table 6.03

 

Note: In table 6.03, the socio-economic objectives in bold represent a combination of research purposes, 
while those objectives that are not bold represent a research purpose at the lowest level. The latter 
categories are not aggregates of any further lower level purposes. 

Source of funds for the scientific research industry
Table 6.04 illustrates the sources of funds for scientifi c research industry R&D for the 2006 
reference year.

Table 6.04

 

   Socio-economic objective

Agriculture, forestry and fishing 231.8 38
Industrial development 98.4 16

   Development of infrastructure 28.8 5

   Other purposes 245.0 41
  Care of the environment 87.1 14
   Health 69.2 12
   Earth and atmosphere 35.3 6
   Others(1) 53.3 9

   Total 604.1 100

   (1) Includes energy, social development and services, defence and other research purposes.

$(million) Percent

Research and Development Expenditure in Scientific Research 
Industry

By socio-economic objective
2006 reference year

   Source of funds
   NZ business 211.6 35
   NZ government(1) 353.2 59
   NZ universities 4.0 1
   Overseas 34.4 6
   Other funding sources 1.0 0
   Total 604.1 100

(1)  Includes New Zealand local government agencies.

$(million) Percent

Scientific Research Industry Funding
By source of funds
2006 reference year
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Together, New Zealand businesses and government fund 94 percent of scientifi c research industry R&D.

Figure 6.04 compares the funding of scientifi c research industry R&D in New Zealand and the sectors 
where R&D was carried out. 

Figure 6.04

 

Personnel in the scientific research industry
The number of scientifi c research staff was estimated at 3,735 full-time equivalents (FTEs) in the 2006 
reference year. Researchers made up 52 percent of this total, followed by technicians (35 percent), and the 
remaining 13 percent were support staff.

Table 6.05 compares the number of R&D FTEs in the scientifi c research industry in the 2004 and 2006 
reference years.

Table 6.05

 

Total FTEs involved in the scientifi c research industry R&D dropped 8 percent between the 2004 and 2006 
reference years. The drop is due to a combination of organisational restructuring and a real drop in FTEs.

   Occupation
   Researchers(1) 2,030 50 1,951 52
   Technicians 1,399 35 1,310 35
   Support staff 622 15 474 13
   Total 4,051 100 3,735 100

   (1)  Postgraduate research students reported by universities are included in the researchers category.
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Table 6.06 shows that in 2006, 40 percent of R&D personnel in the scientifi c research industry held a 
bachelor’s degree or higher qualifi cation (excluding PhD), with 35 percent holding PhDs.

Table 6.06

 

Scientific research industry biotechnology R&D
Thirty-six businesses engaged in biotechnology R&D activity in the scientifi c research industry during the 
2006 reference year, along with eight government sector respondents.

Total biotechnology R&D expenditure for the scientifi c research industry amounted to $174.5 million for the 
2006 reference year, equivalent to 10 percent of the gross expenditure on R&D.

Table 6.07 shows biotechnology R&D expenditure by sector, and as a proportion of total R&D expenditure 
in the scientifi c research industry.

Table 6.07

 

   Qualification
   PhD 1,298 35
   Bachelor(1) 1,479 40
   Technical and trade(2) 502 13
   Other qualifications 456 12
   Total 3,735 100

   (1)  Bachelors degrees or equivalent, and postgraduate
         qualifications other than PhD.  All postgraduate research
         students in the higher education sector were included
         in this group.
   (2)  Technical and trade qualifications, eg New Zealand Certificate of 
         Engineering or Science, or New Zealand Trade Certificate.

Full-time equivalents (FTEs) by highest qualification
2006 reference year

Personnel Involved in Scientific Research Industry 
Research and Development

FTEs Percent

   Sector
   Business 60.9 8
   Government 113.6 24
   Total 174.5 14

   (1)  L781 Biotechnology R&D expenditure as a percentage of total R&D expenditure 
         for the listed sector.

Biotechnology Expenditure in Scientific Research Industry

2006 reference year
By sector

Biotechnology R&D Proportion of sector R&D(1)

$(million) Percent
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7  Technical documentation
This chapter provides a technical description of the data that has been used to compile this report. 
It focuses on the data quality and the defi nitions and processes used for data collection and analysis.

Survey background
The Research and Development (R&D) Survey 2006 was run by Statistics New Zealand jointly with the 
Ministry of Research Science Technology (MoRST).

The survey measures the level of R&D activity, employment and expenditure for the business, 
government and higher education sectors in New Zealand. Only universities are included in the 
higher education sector in New Zealand. The survey is carried out biennially by Statistics NZ. 
The results of surveys conducted prior to 2002 have been released by MoRST.

Comparisons with 2004 R&D data
Prior to 2004, the R&D Survey was a census of all known R&D performers in New Zealand. The populations 
were selected from various government-agency funding lists, along with a Statistics NZ R&D indicator 
taken from the Annual Frame Update Survey. In 2004, the census methodology was supplemented with 
a sampling methodology, which improves comparability of results between survey periods, and eliminates 
reliance on lists from other agencies. This methodology was also used in 2006. (See ‘Target population’ 
in this chapter.) The use of a sampling methodology means that there is a measurable sampling error 
associated with the 2006 results. (See ‘Sampling error’ in this chapter.)

The major change to the R&D Survey 2006 was in the higher education sector. Due to the fact that the 
fi nancial year for universities is the year ending 31 December, there were diffi culties in collecting, processing, 
and editing the data for the release. To improve the data quality of the higher education sector, the R&D 
Survey 2006 collected data from universities for the fi nancial year ending 31 December 2005 rather than 
31 December 2006. This is closer to the majority of businesses’ fi nancial year of 31 March and allows for 
greater certainty of the data. This approach is also consistent with other OECD countries. This change 
should be taken into account when comparing the results from the higher education sector between the 
R&D Survey 2006 and R&D Survey 2004.

Another change from the 2004 results is that the scientifi c research fi rms that have an Australian and 
New Zealand Standard Industry Classifi cation (ANZSIC) of L781 have been reclassifi ed to the industries 
they predominately serve. Reclassifying these fi rms presents a fuller picture of which industries receive the 
benefi ts of the R&D undertaken within New Zealand. Also, in accordance with international recommendations, 
state- and local-government-owned trading enterprises have been classifi ed to the business sector. The 
Research and Development in New Zealand reports have historically presented industry classifi cation to 
the sector they predominately serve.

Data collection
The R&D survey is a postal survey consisting of four questionnaires: a business form, a government form, 
a Crown research institute (CRI) form, and a higher education form. The questionnaires were specifi cally 
designed to capture R&D data in the most effi cient manner for each of these different sectors.

The business, government and CRI R&D surveys were posted out in mid-August, 2006. Information 
collected included the number of personnel within an enterprise working on R&D, current and capital 
expenditure on R&D, expenditure by type of R&D, source of funds for R&D carried out, and the socio-
economic objectives of the R&D. Information was requested for the last fi nancial year within the 12 months 
ending 30 September, 2006.

The higher education questionnaire was posted out in January, 2007. Data were collected for the year 
ending 31 December, 2005. The university questionnaire was designed to allow universities to use fi nancial 
information that is generally produced for the purposes of annual reporting. This means a number of data 
items for universities’ R&D were produced using modelled information. The New Zealand Vice-Chancellor’s 
Committee (NZVCC) and MoRST assisted Statistics NZ in the determination of these modelling specifi cations. 
Information collected included university discretionary income, internal and external research funding, 
academic-staff salaries, university operating expenditure by faculty, and R&D personnel data.
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Target population
Enterprises (business, government and CRI) are included in the R&D Survey population if they:

● have economic signifi cance (GST sales greater than $30,000) on Statistics NZ’s Business Frame 

● are not classifi ed to ANZSIC codes ‘G’, ‘H’, ‘I’ or ‘N’ 

● are included in one of the categories detailed below. 

Note: The R&D indicator classifi es organisations as ‘yes’ or ‘no’ according to information sources from:

● the Annual Frame Update Survey 

● enterprises receiving Foundation for Research, Science and Technology (FRST) grants (including 
Technology NZ funding) 

● enterprises applying for patents in the last two years 

● units recording R&D activity in the 2005 Business Operations Survey or the previous two R&D Surveys 
(only from full coverage strata) 

● units recording R&D activity in the 2005 Biotechnology Survey

Category 1

● The organisation has ‘yes’ as the R&D indicator. 

Note: Increasing the pool of fi rms that have an R&D indicator of ‘yes’ has been a slight methodological 
change for the 2006 R&D Survey. In the past, the Annual Frame Update Survey has been the sole source 
for this indicator. However, to better capture information from fi rms that are likely to undertake R&D, fi ve 
new sources have been added. Increasing the sources of the R&D indicator has not signifi cantly changed 
the sample design, and these sources will be used for future R&D surveys. 

Category 2

The organisation has ‘no’ as the R&D indicator; rolling mean employment (RME) greater than or equal to 
2; and is included in tiers 1 or 2 in the Statistics NZ Business Frame (tiers 1 and 2 include enterprises with 
GST turnover greater than $200,000). 

Category 3

The organisation is included in a list of enterprises that make a signifi cant contribution to total expenditure 
on R&D, or to R&D funded by the enterprise but carried out by others in the R&D Survey 2004, but that do 
not satisfy the previous criteria.

Note: The exclusion of ANZSIC code ‘H’ (accommodation, cafes and restaurants) is due to the fact 
that these industries performed no R&D activity according to the results of the R&D Survey 2002. 
The contribution of industries ‘G’ (retail trade) and ‘I’ (transport and storage) to the total reported for the total 
expenditure on R&D was 0.06 percent and 0.03 percent, respectively. Such contributions were considered 
too small to justify their inclusion in the survey population. These were also excluded from the R&D Survey 
2004. ANZSIC code ‘D’ (electricity, gas and water supply) was included in the R&D Survey 2006.

Sample design
The R&D Survey uses a stratifi ed sample in its sample design. Strata were developed based on industries 
defi ned by their sector (that is, business, government, university) and ANZSIC.

Substratum were then developed using the following variables:

1. Whether an enterprise had a ‘yes’ or ‘no’ to the R&D indicator. This indicator is captured from a range of 
sources as detailed above. 

2. The RME of the enterprise from the Statistics NZ Business Frame. This indicator is captured from 
tax data. 

3. Annual GST sales of the enterprise from the Statistics NZ Business Frame. This indicator is captured 
from tax data.



Research and Development in New Zealand: 2006

45

These substrata were sampled in three different ways. Firstly, they could be selected for full coverage, 
meaning that all enterprises in the substratum were selected for the survey. Secondly, they could be 
selected as forced full coverage, which meant that there was 100 percent coverage of fi rms seen as key to 
the survey. Thirdly, a sample selection of enterprises from the substratum could have been selected.

Sampling error
The sampling error on the total business sector R&D expenditure fi gure has been measured at 16.3 percent 
at the 95 percent confi dence level. The business sector sample error is relatively high due to the large 
variance within substrata of responding fi rms that had an R&D indicator of ‘no’. Based on responding 
business sector fi rms that had an R&D indicator of ‘yes’, the sampling error for R&D expenditure is 
4.4 percent. Sample errors excluding the ‘no pool’ are shown in the ‘adjusted sample error’ column of tables 
6.01 and 6.02.

There is no sampling error for either the government or university sectors due to the full coverage of 
these sectors.

The sampling error on the total R&D expenditure fi gure has been measured at 6.8 percent at the 95 percent 
confi dence level. Based on the responding business sector fi rms that had an R&D indicator of ‘yes’, the 
total sampling error for R&D expenditure is 1.9 percent.

Table 7.01 shows the sampling error across the business, government and higher education (university) 
sectors, along with the overall sample error.

Table 7.01

 

Table 7.02 shows the business sector sampling error by published industry.

Table 7.02

 

   Business 16 4
   Government 0 0
   Higher education 0 0

   Total 7 2

Adjusted sample error

Sample Error by Sector

Percent   Sector
Sample error

Primary 1 0

Food, beverage and tobacco manufacturing 2 2
Textiles, clothing, footwear and leather manufacturing 6 6
Petroleum, coal, chemical and associated product manufacturing 18 0

Non-metallic mineral product manufacturing 0 0
Metal product manufacturing 540 7
Machinery and equipment manufacturing 7 7
Other manufacturing 49 49
Manufacturing 23 3

Wholesale trade 48 48
Scientific research and technical services 15 15
Computer services 77 8
Other services 13 12
Services 27 10

Business Sector Sample Error

Adjusted sample error
Published industry

Sample error
Percent
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Measurement errors
The R&D Survey results are subject to measurement errors. These need to be considered when analysing 
the results from the survey.

Measurement errors include mistakes by respondents when completing the questionnaire, variation in 
respondents’ interpretation of the questions asked, and errors made during the processing of the data. 
In addition, the survey applies imputation methodologies to cope with non-respondents and item non-
response (see ‘Imputation methodology’, in this chapter). 

Statistics NZ adopts procedures to minimise these types of errors, but they may still occur and are 
not quantifi able.

Given the nature of the data collected, there are limitations on the level of accuracy that can be expected 
from the R&D Survey. Many respondents do not keep separate accounts of their R&D expenditure, or they 
may include R&D with other scientifi c and technological services, such as consulting.

Response rate
The target population for the R&D Survey 2006 consisted of 3,528 enterprises, plus the eight universities 
in the higher education sector. The target overall response rate for the R&D Survey was 85 percent, which 
was achieved.

Table 7.03 shows the response rate obtained by sector.

Table 7.03 

 

   Business 89
   Government 95
   Higher education 100

   Total 89

   Sector
Response rate

Percent

Response Rate by Sector
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Table 7.04 shows the response rate obtained in the business sector by published industry.

Table 7.04

 

=

Primary 89

Food, beverage and tobacco manufacturing 89
Textiles, clothing, footwear and leather manufacturing 93
manufacturing 87
Non-metallic mineral product manufacturing 97
Metal product manufacturing 85
Machinery and equipment manufacturing 85
Other manufacturing 89
Manufacturing 88

Wholesale trade 90
Scientific research and technical services 91
Computer services 83
Other services 91
Services 90

   Total Business Sector 89

Business Sector Response Rate

Published industry
Response rate

Percent

Imputation methodology
This section gives an outline of the imputation methodology used in the R&D Survey 2006 of the business 
and government sectors. No unit non-response treatment was required for the higher education (university) 
survey, as a 100 percent response rate was achieved.

Unit non-response

Unit (or complete) non-response occurs where units in the population do not return the questionnaire, or 
an invalid questionnaire is received. A weight adjustment method is used to rate up the responding fi rms to 
compensate for the non-responding fi rms within the same unit non-response estimation cell. The responding 
fi rms are multiplied by the inverse of the response rate for the estimation cell. Unit non-response imputation 
was calculated as follows:

For responding fi rms in estimation cell i:

1. Identify the responding fi rms that are outliers in estimation cell i. These fi rms are ‘unlinked’ and not used 
in estimation for non-response.

2. Assign a ‘non-response adjustment factor’ or weight (NONRESFACTi) to the responding fi rms within 
estimation cell i.

For responding fi rms that are not ‘unlinked’ in estimation cell i, the non-response adjustment factor is:

 NONRESFACT  Total number of fi rms minus number of ‘unlinked’ fi rms

 i  Number of responded fi rms minus number of ‘unlinked fi rms

For responding fi rms that are ‘unlinked’ in estimation cell i, the non-response adjustment factor is: 

 NONRESFACT  1
 i  (that is, the ‘unlinked’ fi rms represent themselves).

=
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   New Zealand Institutional 
   sector 1996 code
   1311(1) Central Government Enterprises

   1321(1) Local Government Enterprises
   1111 Private Corporate Producer Enterprises
   1121 Private Non-corporate Producer Enterprises
   1211 Producer Boards
   2211 Private Registered Banks
   2221 Private Other Broad Money (M3) Depository Organisations
   2291 Private Other Depository Organisations
   2311 Private Other Financial Organisations except Insurance and Pension Funds
   2411 Private Insurance and Pension Funds
   4 Private Non-Profit Organisations Serving Households

   (1) Central and local government trading enterprises are included in business sector.

New Zealand Institutional Sector 1996 Description

Business Sector Institutional Codes

For non-responding fi rms in estimation cell i:

 NONRESFACT  1
 i 

Estimates of the total are produced by summing the weighted values of the responding fi rms.

((NONRESFACTij * yj ) is the weighted value of fi rm j in estimation cell i for variable of interest y.)

Item non-response

Item (or partial) non-response is where units return the questionnaire, but fail to provide breakdowns for 
selected aggregates. 

Item non-response was applied to those breakdowns where a total could be sourced from another question. 
The item non-response method then used the mean proportion of all responding linked units within the item 
non-response estimation cell, and applied these proportions to the sourced total.

Published sector and industry breakdowns
The published sector and industry breakdowns provided in this report have been created using 
recommendations from the OECD Frascati Manual 2002. This manual recommends that State-owned 
enterprises (business type 1996 classifi cation) be classifi ed to the business sector.

In addition, the Frascati Manual 2002 recommends that the industrial classifi cation code for signifi cant 
research organisations be changed to the industry they predominantly serve. The industry breakdowns 
have been applied using ANZSIC (version 1996).

The Frascati Manual 2002 recommendations have been adopted in the production of this report in order 
to maintain comparability with previous reports produced by MoRST, as well as to allow greater 
international comparability.

Business sector

The business sector includes all enterprises with the following New Zealand Institutional Sector 1996 codes:

Table 7.05

 

=



Research and Development in New Zealand: 2006

49

Government sector (excluding universities)

The government sector excludes the eight universities in New Zealand, and includes all enterprises with the 
New Zealand Institutional Sector 1996 codes detailed in table 7.06.

Table 7.06

 

Higher education (universities)

The higher education sector consists of the eight New Zealand universities that are members of the NZVCC. 
These are classifi ed to New Zealand Institutional Sector 1996 code of 3111 (central government excluding 
funded social security), with an ANZSIC code of N843100 (higher education).

Note: Statistics NZ and MoRST are examining the possible future inclusion of other enterprises in the 
higher education sector. The outcome of this study will be fi ltered into the development of the R&D Survey 
for future years.

OECD technology classifi cations

Table 7.07

OECD Sector Institutional Codes

  OECD Technology 
ANZSIC Code ANZSIC Description  Classifi cation

  High Technology C254300 Medicinal and Pharmaceutical Product Manufacturing

  High Technology C282400 Aircraft Manufacturing

  High Technology C283100 Photographic and Optical Good Manufacturing

  High Technology C283200 Medical and Surgical Equipment Manufacturing

  High Technology C283900 Professional and Scientifi c Equipment Manufacturing nec

  High Technology C284100 Computer and Business Machine Manufacturing

  High Technology C284200 Telecommunication, Broadcasting and Transceiving Equipment Manufacturing

  High Technology C284900 Electronic Equipment Manufacturing nec

  Medium High Technology C221200 Synthetic Fibre Textile Manufacturing

  Medium High Technology C253100 Fertiliser Manufacturing

  Medium High Technology C253200 Industrial Gas Manufacturing

  Medium High Technology C253300 Synthetic Resin Manufacturing

  Medium High Technology C253400 Organic Industrial Chemical Manufacturing nec

  Medium High Technology C253500 Inorganic Industrial Chemical Manufacturing nec

  Medium High Technology C254100 Explosive Manufacturing

   New Zealand Institutional 
   sector 1996 code
   1311 (1) Central Government Enterprises

   1321 (1) Local Government Enterprises
   2111 Central Bank
   2212 Central Government Registered Banks
   2213 Local Government Registered Banks
   2222 Central Government Other Broad Money (M3) Depository Organisations
   2223 Local Government Other Broad Money (M3) Depository Organisations
   2292 Central Government Other Depository Organisations nec
   2293 Local Government Other Depository Organisations nec
   2312 Central Government Other Financial Organisations except Insurance and 

Pension Funds
   2313 Local Government Other Financial Organisations except Insurance and Pension 

Funds
   2412 Central Government Insurance and Pension Funds
   2413 Local Government Insurance and Pension Fund
   3 pt General Government (excluding universities)

   (1) Central and local government trading enterprises are included in business sector.

New Zealand Institutional Sector 1996 Description

Government Sector Institutional Codes
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  OECD Technology 
ANZSIC Code ANZSIC Description  Classifi cation

  Medium High Technology C254400 Pesticide Manufacturing

  Medium High Technology C254500 Soap and Other Detergent Manufacturing

  Medium High Technology C254600 Cosmetic and Toiletry Preparation Manufacturing

  Medium High Technology C254700 Ink Manufacturing

  Medium High Technology C254900 Chemical Product Manufacturing nec

  Medium High Technology C281100 Motor Vehicle Manufacturing

  Medium High Technology C281200 Motor Vehicle Body Manufacturing

  Medium High Technology C281300 Automotive Electrical and Instrument Manufacturing

  Medium High Technology C281900 Automotive Component Manufacturing nec

  Medium High Technology C282300 Railway Equipment Manufacturing

  Medium High Technology C282900 Transport Equipment Manufacturing nec

  Medium High Technology C285100 Household Appliance Manufacturing

  Medium High Technology C285200 Electric Cable and Wire Manufacturing

  Medium High Technology C285300 Battery Manufacturing

  Medium High Technology C285400 Electric Light and Sign Manufacturing

  Medium High Technology C285900 Electrical Equipment Manufacturing nec

  Medium High Technology C286100 Agricultural Machinery Manufacturing

  Medium High Technology C286200 Mining and Construction Machinery Manufacturing

  Medium High Technology C286300 Food Processing Machinery Manufacturing

  Medium High Technology C286400 Machine Tool and Part Manufacturing

  Medium High Technology C286500 Lifting and Material Handling Equipment Manufacturing

  Medium High Technology C286600 Pump and Compressor Manufacturing

  Medium High Technology C286700 Commercial Space Heating and Cooling Equipment Manufacturing

  Medium Low Technology C251000 Petroleum Refi ning

  Medium Low Technology C252000 Petroleum and Coal Product Manufacturing nec

  Medium Low Technology C255100 Rubber Tyre Manufacturing

  Medium Low Technology C255900 Rubber Product Manufacturing nec

  Medium Low Technology C256100 Plastic Blow Moulded Product Manufacturing

  Medium Low Technology C256200 Plastic Extruded Product Manufacturing

  Medium Low Technology C256300 Plastic Bag and Film Manufacturing

  Medium Low Technology C256400 Plastic Product Rigid Fibre Reinforced Manufacturing

  Medium Low Technology C256500 Plastic Foam Product Manufacturing

  Medium Low Technology C256600 Plastic Injection Moulded Product Manufacturing

  Medium Low Technology C262100 Clay Brick Manufacturing

  Medium Low Technology C262200 Ceramic Product Manufacturing

  Medium Low Technology C262300 Ceramic Tile and Pipe Manufacturing

  Medium Low Technology C262900 Ceramic Product Manufacturing nec

  Medium Low Technology C263100 Cement and Lime Manufacturing

  Medium Low Technology C263200 Plaster Product Manufacturing

  Medium Low Technology C263300 Concrete Slurry Manufacturing

  Medium Low Technology C263400 Concrete Pipe and Box Culvert Manufacturing

  Medium Low Technology C263500 Concrete Product Manufacturing nec

  Medium Low Technology C264000 Non-Metallic Mineral Product Manufacturing nec

  Medium Low Technology C271100 Basic Iron and Steel Manufacturing

  Medium Low Technology C271200 Iron and Steel Casting and Forging

  Medium Low Technology C271300 Steel Pipe and Tube Manufacturing

  Medium Low Technology C272100 Alumina Production

  Medium Low Technology C272200 Aluminium Smelting

  Medium Low Technology C272300 Copper, Silver, Lead and Zinc Smelting, Refi ning

  Medium Low Technology C272900 Basic Non-Ferrous Metal Manufacturing nec

  Medium Low Technology C273100 Aluminium Rolling, Drawing, Extruding

  Medium Low Technology C273200 Non-Ferrous Metal Rolling, Drawing, Extruding nec

  Medium Low Technology C273300 Non-Ferrous Metal Casting

  Medium Low Technology C274100 Structural Steel Fabricating
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  OECD Technology 
ANZSIC Code ANZSIC Description  Classifi cation

  Medium Low Technology C274900 Structural Metal Product Manufacturing nec

  Medium Low Technology C275100 Metal Container Manufacturing

  Medium Low Technology C275900 Sheet Metal Product Manufacturing nec

  Medium Low Technology C276100 Hand Tool and General Hardware Manufacturing

  Medium Low Technology C276200 Spring and Wire Product Manufacturing

  Medium Low Technology C276300 Nut, Bolt, Screw and Rivet Manufacturing

  Medium Low Technology C276400 Metal Coating and Finishing

  Medium Low Technology C276500 Non-Ferrous Pipe Fitting Manufacturing

  Medium Low Technology C276900 Fabricated Metal Product Manufacturing nec

  Medium Low Technology C282100 Shipbuilding

  Medium Low Technology C282200 Boatbuilding

  Medium Low Technology C286900 Industrial Machinery and Equipment Manufacturing nec

  Medium Low Technology C291100 Prefabricated Metal Building Manufacturing

  Low Technology C211100 Meat Processing

  Low Technology C211200 Poultry Processing

  Low Technology C211300 Bacon, Ham and Smallgood Manufacturing

  Low Technology C212100 Milk and Cream Processing

  Low Technology C212200 Ice Cream Manufacturing

  Low Technology C212900 Dairy Product Manufacturing nec

  Low Technology C213000 Fruit and Vegetable Processing

  Low Technology C214000 Oil and Fat Manufacturing

  Low Technology C215100 Flour Mill Product Manufacturing

  Low Technology C215200 Cereal Food and Baking Mix Manufacturing

  Low Technology C216100 Bread Manufacturing

  Low Technology C216200 Cake and Pastry Manufacturing

  Low Technology C216300 Biscuit Manufacturing

  Low Technology C217100 Sugar Manufacturing

  Low Technology C217200 Confectionery Manufacturing

  Low Technology C217300 Seafood Processing

  Low Technology C217400 Prepared Animal and Bird Feed Manufacturing

  Low Technology C217900 Food Manufacturing nec

  Low Technology C218100 Soft Drink, Cordial and Syrup Manufacturing

  Low Technology C218200 Beer and Malt Manufacturing

  Low Technology C218300 Wine Manufacturing

  Low Technology C218400 Spirit Manufacturing

  Low Technology C219000 Tobacco Product Manufacturing

  Low Technology C221100 Wool Scouring

  Low Technology C221400 Wool Textile Manufacturing

  Low Technology C221500 Textile Finishing

  Low Technology C222100 Made-Up Textile Product Manufacturing

  Low Technology C222200 Textile Floor Covering Manufacturing

  Low Technology C222300 Rope, Cordage and Twine Manufacturing

  Low Technology C222900 Textile Product Manufacturing nec

  Low Technology C223100 Hosiery Manufacturing

  Low Technology C223200 Cardigan and Pullover Manufacturing

  Low Technology C223900 Knitting Mill Product Manufacturing nec

  Low Technology C224000 Clothing Manufacturing

  Low Technology C225000 Footwear Manufacturing

  Low Technology C226110 Leather Tanning and Fur Dressing excluding Fellmongery

  Low Technology C226120 Fellmongery

  Low Technology C226200 Leather and Leather Substitute Product Manufacturing

  Low Technology C231100 Log Sawmilling

  Low Technology C231200 Wood Chipping

  Low Technology C231300 Timber Resawing and Dressing
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  OECD Technology 
ANZSIC Code ANZSIC Description  Classifi cation

  Low Technology C232200 Fabricated Wood Manufacturing

  Low Technology C232300 Wooden Structural Component Manufacturing

  Low Technology C232900 Wood Product Manufacturing nec

  Low Technology C233100 Pulp, Paper and Paperboard Manufacturing

  Low Technology C233200 Solid Paperboard Container Manufacturing

  Low Technology C233300 Corrugated Paperboard Container Manufacturing

  Low Technology C233400 Paper Bag and Sack Manufacturing

  Low Technology C233900 Paper Product Manufacturing nec

  Low Technology C241200 Printing

  Low Technology C241300 Services to Printing

  Low Technology C242100 Newspaper Printing or Publishing

  Low Technology C242200 Other Periodical Publishing

  Low Technology C242300 Book and other Publishing

  Low Technology C243000 Recorded Media Manufacturing and Publishing

  Low Technology C261000 Glass and Glass Product Manufacturing

  Low Technology C291900 Prefabricated Building Manufacturing nec

  Low Technology C292100 Wooden Furniture and Upholstered Seat Manufacturing

  Low Technology C292200 Sheet Metal Furniture Manufacturing

  Low Technology C292300 Mattress Manufacturing (except Rubber)

  Low Technology C292900 Furniture Manufacturing nec

  Low Technology C294100 Jewellery and Silverware Manufacturing

  Low Technology C294200 Toy and Sporting Good Manufacturing

  Low Technology C294900 Manufacturing nec

Note: nec means not elsewhere classifi ed

Published industry

The published industries within the business sector have been based on ANZSIC96 classifi cation apart from 
the reclassifi cation of signifi cant scientifi c research organisations (L781) to the industry they predominately 
serve and the inclusion of local and state-owned trading enterprises.

Business Sector 
NZISC96 
Published industry Code 
Primary industries  
Food, beverage and tobacco manufacturing  
Textile, clothing, footwear and leather manufacturing  
Petroleum, coal, chemical and associated product manufacturing 
Non-metallic mineral product manufacturing 
Metal product manufacturing 
Machinery and equipment manufacturing 
Other machinery 
Wholesale trade 
Scientific research and technical services 
Computer services 
Other services   

A and B
C21
C22
C25
C26
C27
C28
C23, C24 and C29  
F
L781 and L782  
L783
D to Q excluding (F, L781, L782, L783) 

Government sector 
NZISC96 
Published industry Code 
Scientific research 
Other government research  

L781
All ANZSIC codes except L781 

Higher education sector 
Total universities
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Definitions of types of R&D
Business and government sectors

The government and CRI sector questionnaires asked for R&D expenditure to be categorised into the 
following R&D types (basic research, targeted basic research, applied research, experimental development). 
The business sector questionnaire did not make a distinction between basic research and targeted basic 
research. The type of R&D breakdown relates to the following defi nitions:

Basic research: Basic research is carried out for the advancement of knowledge, without seeking 
long-term economic or social benefi ts or making any effort to apply the results to sectors responsible for 
their application.

Targeted basic research: Targeted basic research is research to produce a broad base of new knowledge 
likely to underpin solutions to current or future applications.

Applied research: Applied research is also investigation undertaken in order to acquire new knowledge. 
It is, however, directed primarily towards a specifi c practical aim or objective. 

Experimental development: Experimental development is systematic work, drawing on knowledge 
gained from research and practical experience that is directed at producing new materials, products and 
devices; installing new processes, systems and services; or improving substantially those already produced 
or installed.

The wording of these defi nitions is the result of cognitive testing of the defi nitions provided in chapter 
4 of the Frascati Manual 2002,7 and the “Glossary of Terms for Scientifi c and Technological Activities in 
New Zealand”.8

Higher education (university) sector

Types of R&D expenditure were not directly captured in the universities component of the R&D Survey 2006. 
They were derived by applying type of research weightings provided to Statistics NZ by the NZVCC. 

Weightings were provided for four types of research: pure-basic research, oriented-basic research, applied 
research, and experimental development. These types of research were based on the Frascati Manual 
2002 defi nitions. Within the higher education chapter of this report, oriented-basic research has been 
labelled targeted basic research.

All sectors

Three types of research have been provided in chapter 2, ‘All sectors’. These are basic research, applied 
research, and experimental development. These were compiled from the business, government and higher 
education sector types of research breakdowns detailed previously.

7 OECD, (2002).
8 Ministry of Science, Research and Technology, (1991).



Research and Development in New Zealand: 2006

54

General definitions
ANZSIC: Australian and New Zealand Standard Industrial Classifi cation System – New Zealand 
Version 1996.

Biotechnology: The application of science and technology to living organisms as well as parts, products 
and models thereof, to alter living or non-living materials for the production of knowledge, goods 
and services.

Statistics New Zealand Business Frame: A register of all businesses operating in New Zealand. 

Enterprise: A legal business entity operating in New Zealand.

Research and development (R&D): The defi nition of R&D used in this survey is consistent with the 
OECD recommendations contained in the Frascati Manual 2002. R&D performed by enterprises is generally 
investigative work that is of actual or potential use in the development of new or enhanced materials, 
products, devices, processes or services. R&D directed towards duplicating work already developed 
by others is only included if the knowledge or technology required for the development is not available to 
the enterprise.

Purchasing power parities (PPPs): These are conversion rates that equalise the purchasing power of 
different currencies by eliminating the differences in price levels between countries. PPPs are the most 
suitable measure of international standard-of-living comparisons because they refl ect just the differences 
in the volume of goods and services produced. When the expenditure or prices of countries are converted 
to a common currency using PPPs, they are also revalued at a common set of prices or expenditure. 
Consequently, they refl ect only differences in the volumes of goods and services produced in the countries, 
and are real measures.

Rolling Mean Employment (RME): This defi nes the number of employees of an enterprise. This is a 
12-month rolling average of the monthly employment count fi gure. The employment count is obtained from 
taxation data.

Performance-Based Research Fund (PBRF): This  is administered through the Tertiary Education 
Commission in order to ensure that excellent research in the tertiary education sector is encouraged 
and rewarded. This entails assessing the research performance of Tertiary Education Organisations 
and funding them on the basis of their performance.

Gross Domestic Product (GDP): The GDP of a country is defi ned as the market value of all fi nal goods 
and services produced within a country in a given period of time. It is also considered the sum of value 
added at every stage of production of all fi nal goods and services produced within a country in a given 
period of time. Given that this GDP data is provisional for a two year period from the fi rst release, the fi gures 
included in this report are provisional. Once updated fi gures are obtained, the GDP data and derived data 
based on GDP are revised. The revisions of this nature, as result of changes external to the R&D dataset, 
is therefore not expressed in the report with a revision code, R. Same logic is also used in expressing GDP 
and other data from OECD’s MSTI report.

Research and development indicator: A response from respondents stating whether or not they carry out 
research and development activity, as defi ned by the Frascati Manual.  
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Additional tables

   Business expenditure on R&D (BERD) 763.3 524,203.9
   Government expenditure on R&D (GOVERD) 469.4 91,243.8
   Higher education expenditure on R&D (HERD)(2) 592.9 136,528.1
   BERD+GOVERD+HERD(2) 1,825.6 751,975.7

   BERD as percentage of GERD 42 70
   GOVERD as percentage of GERD 26 12
   HERD(2) as percentage of GERD 33 18
   Total 100 100

   (1) OECD statistical databases, 2007. Purchasing power parity (PPP) values.
   (2)  Universities only.

Percent

Gross Expenditure on Research and Development

$(million) $(million) current PPP
New Zealand 2006 OECD average 2005(1)

By sector

   Business expenditure on R&D (BERD) 763.3 524,203.9
   Government expenditure on R&D (GOVERD) 469.4 91,243.8
   Higher education expenditure on R&D (HERD)(2) 592.9 136,528.1

   GDP(3) 155,554 34,310,093

   BERD as percentage of GDP 0.49 1.53
   GOVERD as percentage of GDP 0.30 0.27
   HERD(2) as percentage of GDP 0.38 0.40

   (1) OECD statistical databases, 2007. Purchasing power parity (PPP) values.
   (2)  Universities only.
   (3)  GDP as at year ended 31 March 2007.

Gross Expenditure on Research and Development (GERD) as Proportion 
of GDP

By sector

Percent

$(million) $(million) current 
PPP

New Zealand 2006
OECD average 

2005(1)

Table 1

Table 2
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   Type of expenditure
   Wages and salaries(1) 813.0 R 49 922.2 51
   Other current expenditure(2) 665.5 R 40 718.2 39
   Capital expenditure(3) 181.7 R 11 185.3 10
   Total 1,660.2 R 100 1,825.6 100

   (1)  Wages and salaries in the business and government sectors include wages and salaries for research
         and development (R&D) personnel. They also include other employment-related costs (eg overtime, holiday pay, 
         sick pay, redundancy and severance payments). They exclude wages and salaries of personnel indirectly 
         supporting R&D. Wages and salaries in the higher education sector are modelled estimates based on total 
         university wages, salaries and other employment-related costs.
   (2)  Other current expenditure in the business and government sectors includes all consumables and 
         overheads incurred by direct and indirect R&D support activities (eg materials, power, rent, repairs etc). 
         It includes the wages and salaries of personnel indirectly supporting R&D (only the part of wages and 
         salaries that is attributable to the indirect support of R&D). For example, central finance or personnel 
         services. Other current expenditure in the higher education sector is a modelled estimate, based on all
         consumables and overheads incurred by direct and indirect university support activities.
         Depreciation is excluded in all three sectors.
   (3)  Capital expenditure on R&D in the business and government sectors includes purchases of land and 
         buildings, and purchases of plant, equipment, machinery, vehicles, capitalised software and other assets. 
         Capital expenditure in the higher education sector is a modelled estimate, based on total university 
         expenditure on land and buildings; and purchases of plant, equipment, machinery, vehicles, capitalised 
         software and other assets.

   Note: Due to rounding, figures may not sum to stated totals.

   Symbol:
   R   Revised

2006

Gross Expenditure on Research and Development (GERD)
By type of expenditure

$(million)$(million) Percent

By reference year

Percent
2004

Table 3
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   Source of funds
   NZ business 516.0 80.6 38.2 R 634.8 R
   NZ government(2) 67.6 359.4 299.7 R 726.7 R
   NZ universities(3) … … 145.4 R 145.4 R
   Overseas 80.7 18.4 19.4 R 118.4 R
   Other funding sources 12.8 2.9 19.2 R 34.9 R
   Total 677.1 461.2 521.9 R 1,660.2 R

   NZ business 76 18 7 R 38 R
   NZ government 10 78 57 R 44 R
   NZ universities … … 28 R 9 R
   Overseas 12 4 4 R 7 R
   Other funding sources 2 1 4 R 2 R
   Total source of funds 100 100 100 100

(1)  Revision to the 2004 university sector data was due to the supply of more accurate information.
(2)  Includes New Zealand local government agencies.
(3)  Funding received by the government and business sectors from the New Zealand tertiary sector is included 
       in the category other funding sources for confidentiality reasons.

Note: Due to rounding, figures may not sum to stated totals. 

Symbol:
...   not applicable
R   Revised

Percent

$(million)

Source of Funds for Research and Development
By research sector
2004 reference year

Business Government Higher education(1) Total

Table 4
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   Sector
   Business 99.3 R 677.1 15 R
   Government 136.0 461.2 30
   Higher education 97.3 R 521.9 R 19 R
   Total 332.6 R 1660.2 R 20 R

Symbol:
R   Revised

$(million) Percent

Biotechnology Research and Development Expenditure
By sector

2004 reference year

Biotechnology R&D Sector R&D expenditure
Biotechnology R&D as a 
proportion of sector R&D

Table 5
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1998 2000 2002 2004 2006

   BERD 312.5 324.1 524.0 677.1 763.3
   GERD 1,107.4 1,091.3 1,416.2 1,660.2 R 1,825.6

   BERD as percentage of GERD 28 30 37 41 R 42

Symbol:
R   Revised

Percent

Business Expenditure on Research and Development (BERD)
As a proportion of gross expenditure on research and development (GERD)

By reference year

$(million)

1998 2000 2002 2004 2006

   New Zealand BERD 312.5 324.1 524.0 677.1 763.3
   New Zealand GDP(2) 100,739.0 108,570.0 123,532.0 139,032.0 155,554.0
   OECD BERD 361,048.5 419,753.9 442,432.4 485,039.6 ..
   OECD GDP(1) 24,311,490.5 26,939,185.7 28,873,409.1 32,528,726.4 36,350,357.4

   NZ BERD as percentage of GDP 0.31 0.30 0.42 0.49 0.49
   OECD BERD as percentage of GDP 1.49 1.56 1.53 1.49 ..

   (1)  OECD statistical databases, 2007. Purchasing power parity values.
   (2)  GDP current price expenditure measure, year ended 31 March.

   Symbol:
   ..   not available

Percent

$(million)

Business Expenditure on Research and Development (BERD) as a Proportion of GDP
Compared with OECD (1)

By reference year

Table 6

Table 7
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Primary 79.1 51.7

Food, beverage and tobacco manufacturing 81.0 94.0
Textiles, clothing, footwear and leather manufacturing 6.6 25.9

Petroleum, coal, chemical and associated product manufacturing 65.1 79.9
Non-metallic mineral product manufacturing 3.7 3.3
Metal product manufacturing 21.9 16.2
Machinery and equipment manufacturing 148.0 166.7
Other manufacturing 9.6 11.9
Manufacturing 335.9 397.9

Wholesale trade 52.6 54.7
Scientific research and technical services 44.4 56.3
Computer services 89.9 104.9
Other services 75.4 97.9
Services 262.3 313.8

Total 677.1 763.3       

Primary 11.7 6.8
Manufacturing 49.6 52.1
Services 38.7 41.1
Total 100.0 100.0

(1)  Sector and published industry breakdowns are in accordance with OECD's recommendations for 
       international comparability. See the Technical notes for sector and published industry definitions. 

Note: Due to rounding, figures may not sum to stated totals. 

Percent

Business expenditure on Research and Development 

By reference year
By sector and published industry

Published industry(1)
2004 2006

$ (million)

Table 8
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Primary 22.1 50 29.6 19

Food, beverage and tobacco manufacturing 6.6 46 87.5 51
Textiles, clothing, footwear and leather manufacturing 3.9 19 22.1 18
Petroleum, coal, chemical and associated product manufacturing 48.0 147 31.9 38
Non-metallic mineral product manufacturing 1.0 12 2.3 5
Metal product manufacturing 8.9 61 7.3 16
Machinery and equipment manufacturing 48.3 184 118.3 51
Other manufacturing 8.0 52 3.9 25
Manufacturing 124.6 522 273.3 204

Wholesale trade 26.9 108 27.7 27
Scientific research and technical services 50.2 158 6.1 7
Computer services 56.3 165 48.6 10
Other services 72.3 308 25.6 36
Services 205.8 739 107.9 80

Total 352.4 1,311  410.9 303

Note: Due to rounding, figures may not sum to stated totals.

Business Expenditure on Research and Development
By industry and firm size

2006 reference year

Industry

Rolling mean 
employment (RME) 

less than 50

Rolling mean 
employment (RME)

50 or greater
$(million) Firms $(million) Firms

Table 9(a)

Table 9(b)

Primary 44.8 83 R 34.3 20 R

Food, beverage and tobacco manufacturing 4.2 31 R 76.8 56 R
Textiles, clothing, footwear and leather manufacturing 4.3 19 2.3 12
Petroleum, coal, chemical and associated product manufacturing 34.6 125 R 30.5 41 R
Non-metallic mineral product manufacturing 0.5 9 3.2 6
Metal product manufacturing 7.7 49 14.2 18
Machinery and equipment manufacturing 36.1 202 111.9 59
Other manufacturing 1.8 14 R 7.8 11 R
Manufacturing 89.2 449 R 246.7 203 R

Wholesale trade 27.9 133 R 24.7 27 R
Scientific research and technical services 40.6 175 3.8 7
Computer services 53.0 180 R 36.9 7 R
Other services 53.4 432 R 22 25 R
Services 174.9 920 R 87.4 66 R

Total 308.8 1,452 R 368.3 289 R

       Note: Due to rounding, figures may not sum to stated totals.

   Symbol:
   R   Revised

Business Expenditure on Research and Development
By industry and firm size

2004 reference year

Industry

Rolling mean 
employment (RME) 

less than 50

Rolling mean 
employment (RME)

50 or greater
$(million) Firms $(million) Firms
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   Rolling mean employment (RME)
   Less than 50 24 26 37 46 46
   50–99 11 17 9 11 11
   100–499 37 40 40 28 29
   500–999 16 11 9 8 10
   1,000 or greater 11 8 6 6 5
   Total 100 100 100 100 100

   Note: Due to rounding, figures may not sum to stated totals.

By reference year

Business Expenditure on Research and Development 

Percent
1998 2000 2002 2004 2006

By firm size

  Type of expenditure
   Wages and salaries(1) 389.4 51
   Other current expenditure(2) 311.6 41
   Capital expenditure (land and buildings) 15.4 2
   Capital expenditure (other)(3) 47.0 6
   Total 763.3 100

   (1)  Includes redundancy and severance payments.
   (2)  Includes all consumables and overheads incurred by direct and indirect
         research and development support activities. For example, materials, 
         power, rent, rates, repairs, interest, books and travel. Depreciation is 
         excluded.
   (3)  Includes purchases of plant, equipment, machinery, vehicles, capitalised 
         software and other assets.

   Note: Due to rounding, figures may not sum to stated totals.

Business Expenditure on Research and Development 
By type of expenditure

2006 reference year

$(million) Percent

Table 10

Table 11
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1998 2000 2002

   Wages and salaries(1) 48 52 47 51 51
   Other current expenditure(2) 44 40 41 41 41
   Capital expenditure (land and buildings) 1 1 1 1 2
   Capital expenditure (other)(3) 7 8 11 7 6
   Total 100 100 100 100 100

   (1)  Includes redundancy and severance payments.
   (2)  Includes all consumables and overheads incurred by direct and indirect research and development support activities. 
         For example, materials, power, rent, rates, repairs, interest, books and travel. Depreciation is excluded. 
   (3)  Includes purchases of plant, equipment, machinery, vehicles, capitalised software and other assets.

   Note: Due to rounding, figures may not sum to stated totals.

Business Expenditure on Research and Development 
By type of expenditure

By reference year

   Type of expenditure
2004 2006

Percent

   Type of research
   Basic 76.7 10
   Applied 249.8 33
   Experimental 436.8 57
   Total 763.3 100

   (1) See chapter 7, 'Technical documentation', for definitions of the different types of research.

   Note: Due to rounding, figures may not sum to stated totals.

Business Expenditure on Research and Development 
By type of research (1)

2006 reference year

$(million) Percent

Table 12

Table 13
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Primary 4.6 25.4 21.7 51.7

Food, beverage and tobacco manufacturing 25.6 29.9 38.5 94.0
Textiles, clothing, footwear and leather manufacturing 5.6 13.0 7.4 25.9
Petroleum, coal, chemical and associated product manufacturing 2.7 33.6 43.6 79.9
Non-metallic mineral product manufacturing ..C 0.5 ..C 3.3
Metal product manufacturing ..C 4.6 ..C 16.2
Machinery and equipment manufacturing 6.4 32.3 128.0 166.7
Other manufacturing 2.1 2.0 7.8 11.9
Manufacturing 44.6 115.8 237.4 397.9

Wholesale trade 4.6 18.0 32.1 54.7
Scientific research and technical services 4.1 22.7 29.5 56.3
Computer services 4.9 23.5 76.5 104.9
Other services 13.9 44.5 39.5 97.9
Services 27.5 108.6 177.6 313.8

Total 76.7 249.8 436.8 763.3

Primary 6 10 5 7

Food, beverage and tobacco manufacturing 33 12 9 12
Textiles, clothing, footwear and leather manufacturing 7 5 2 3
Petroleum, coal, chemical and associated product manufacturing 4 14 10 11
Non-metallic mineral product manufacturing ..C 0 ..C 0
Metal product manufacturing ..C 2 ..C 2
Machinery and equipment manufacturing 8 13 29 22
Other manufacturing 3 1 2 2
Manufacturing 58 46 54 52

Wholesale trade 6 7 7 7
Scientific research and technical services 5 9 7 7
Computer services 6 9 18 14
Other services 18 18 9 13
Services 36 44 41 41

Total 100 100 100 100

Note: Due to rounding, figures may not sum to stated totals.

Symbol
.. not avaiable
C confidential

Percent

Business Expenditure on Research and Development
By Industry

2006 reference year

Industry
Basic Applied Experimental Total

$(million)

Table 14
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2006
   Source of funds
   Own funds 172.6 198.8 283.9 474.1 552.3

   NZ private sector(1) 79.0 77.5 131.6 41.9 63.6

   Government funding agencies 23.7 27.1 39.8 54.4 74.1
   Other government departments 3.1 4.0 7.0 7.2 11.3
   Local government ..C ..C 0.3 6.0 1.1
   NZ government ..C ..C 47.1 67.6 86.5

   Overseas 35.6 17.4 61.8 80.7 53.1

   Tertiary education ..C ..C 0.1 0.6 0.6
   Other sources 0.6 3.7 4.5 12.3 7.2
   Other funding sources ..C ..C 4.6 12.8 7.8

   Total(2) 317.2 329.0 529.0 677.1 763.3

   Own funds 54 60 54 70 72

   NZ private sector 25 24 25 6 8

   Government funding agencies 7 8 8 8 10
   Other government departments 1 1 1 1 2
   Local government ..C ..C 0 1 0
   NZ government ..C ..C 9 10 11

   Overseas 11 5 12 12 7

   Tertiary education ..C ..C 0 0 0
   Other sources 0 1 1 2 1
   Other funding sources ..C ..C 1 2 1

   Total 100 100 100 100 100

   (1)  Includes State-owned enterprises.
   (2)  For reference years prior to 2004, data on source of funds was collected separately from data on research 
         and development (R&D) expenditure. The figures for R&D funds may, therefore, not equal the stated R&D expenditure 
         for those reference years.

   Note: Due to rounding, figures may not sum to stated totals.

   Symbol:
   .. not available
   C confidential

Percent

$(million)

Source of Funds for Business Research and Development
By reference year

1998 2000 2002 2004

Table 15
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   Researchers 1,692 2,142 2,490 4,020 3,690
   Technicians 828 819 1,122 1,407 1,512
   Support staff 414 327 540 1,008 948
   Total 2,937 3,288 4,152 6,441 6,153

   Note: Due to rounding, figures may not sum to stated totals.

Personnel Involved in Business Research and Development
Full-time equivalents (FTEs) by occupation

By reference year

1998 2000 2002 2004 2006
   Occupation FTEs

   Primary 165 129 48 342

   Food beverages and tobacco 246 159 138 543
   Textiles, fur and leather, wood, paper, printing, publishing 78 93 48 219
   Petroleum, coal, chemical and associated product manufacturing 312 153 99 564
   Non-metallic mineral products 15 3 9 27
   Basic metals 9 18 12 39
   Fabricated metal products except machinery and equipment 54 39 18 111
   Machinery and equipment nec 168 123 51 342
   Other manufacturing 1,020 210 189 1,422
   Manufacturing 1,902 801 561 3,267

   Wholesale trade 255 123 39 417
   Research and development 66 42 18 126
   Other business activities 375 117 72 564
   Community, social and personal service activities, etc 138 39 51 228
   Other services (including construction) 783 261 162 1,209
   Services 1,623 582 339 2,544

   Total 3,690 1,512 951 6,153

   Primary 6 9 6 6
   Manufacturing 54 54 60 54
   Services 45 39 33 42
   Total 100.0 100 100 100

   Note: Due to rounding, figures may not sum to stated totals.

FTEs

Percent

Personnel Involved in Business Research and Development
Full-time equivalents (FTEs) by industry and occupation

2006 reference year

   Industry
Research Technical Support Total

Table 16

Table 17
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   Industry
   Primary 210 165 66 444

   Food, beverages and tobacco 300 189 183 669
   Textiles, fur and leather, wood, paper, printing, publishing 108 120 114 342
   Petroleum, coal, chemical and associated product manufacturing 396 231 165 792
   Non-metallic mineral products 21 9 12 42
   Basic metals 15 21 15 48
   Fabricated metal products except machinery and equipment 99 102 45 243
   Machinery and equipment nec 246 204 93 543
   Office accounting and computing machinery 60 3 9 75
   Electrical machinery and apparatus nec 60 51 36 147
   Radio, television and communication equipment 471 120 93 684
   Medical, precision and optical instruments, watches and clocks 498 66 99 657
   Motor vehicles, trailers and semi-trailers 6 6 6 15
   Other transport equipment 36 15 6 57
   Furniture and manufacturing nec 93 75 18 183
   Manufacturing 2,400 1,212 888 4,500

   Construction 69 156 51 273
   Wholesale trade 357 162 90 609
   Communications 12 27 9 48
   Financial intermediation (including insurance) 45 30 9 84
   Computer and related activities 882 234 201 1,317
   Research and development 99 57 30 183
   Other business activities 591 288 153 1,032
   Community, social and personal services activities 234 87 93 411
   Other services (including renting of office machinery and equipment) 48 21 6 72
   Services 2,334 1,062 636 4,029

   Total 4,944 2,436 1,590 8,970

   Primary 3 6 3 6
   Manufacturing 51 48 57 48
   Services 48 42 42 45
   Total 102 102 102 102

   Note: Due to rounding, figures may not sum to stated totals.

Percent

Headcount

Personnel Involved in Business Research and Development
Headcount by industry

As at 30 June 2006

Research Technical Support Total

Table 18
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   High 105.5 127.9 165.3
   Medium-high 64.7 60.2 54.3
   Medium-low 26.5 50.3 46.9
   Low 94.5 97.3 131.4
   Total 291.2 335.7 397.9

   High 36 38 42
   Medium-high 22 18 14
   Medium-low 9 15 12
   Low 33 29 33
   Total 100 100 100

   Note: Due to rounding, figures may not sum to stated totals.

Percent

   Technology intensity $(million)

Research and Development Expenditure by Manufacturing Industries
By technology intensity

By reference year

2002 2004 2006

Table 19
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   GOVERD 391.3 393.0 456.4 461.2 469.4
   GERD 1,107.4 1,091.3 1,416.2 1,660.2 R 1,825.6

   GOVERD as percentage of GERD 35 36 32 28 26

(1) Gross exppenditure on research and development.

Symbol:
R   Revised

Percent

Government Expenditure on Research and Development (GOVERD)
As a proportion of GERD (1)

By reference year

$(million)
1998 2000 2002 2004 2006

   New Zealand GOVERD 391.3 393.0 456.4 461.2 469.4
   New Zealand GDP(2) 101,589.0 109,696.0 124,639.0 139,032.0 155,554.0
   OECD GOVERD(3) 66,770.0 71,613.9 80,356.7 87,194.3 ..
   OECD GDP 24,493,760.4 27,291,554.9 29,452,016.3 32,528,726.4 36,350,357.4

   NZ GOVERD as percent of GDP 0.39 0.36 0.37 0.33 0.30
   OECD GOVERD as percent of GDP 0.27 0.26 0.27 0.27 ..

   (1)  OECD statistical databases, 2007. Purchasing power parity values.

   (3) OECD GOVERD data not available for the 2006 reference year.

Symbol:
.. not available

Government Expenditure on Research and Development (GOVERD) as a Proportion of GDP
Compared with OECD (1)

2006

By reference year

   (2)  GDP current price expenditure measure, year ended 31 March.

1998 2000 2002 2004
$(million)

Table 20

Table 21
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   Type of expenditure
   Wages and salaries(1) 207.6 44
   Other current expenditure(2) 226.9 48
   Capital expenditure (land and buildings) 7.4 2
   Capital expenditure (other)(3) 27.5 6
   Total 469.4 100

   (1)  Includes redundancy and severance payments.
   (2)  Includes all consumables and overheads incurred by direct and indirect research and development 
         support activities. For example, materials, power, rent, rates, repairs, interest, books and travel. 
         Depreciation is excluded.
   (3)  Includes purchases of plant, equipment, machinery, vehicles, capitalised software and
         other assets.

   Note: Due to rounding, figures may not sum to stated totals.

Government Expenditure on Research and Development (GOVERD)
By type of expenditure

2006 reference year
$(million) Percent

   Type of expenditure
   Wages and salaries(1) 46 45 43 40 44
   Other current expenditure(2) 45 45 50 51 48
   Capital expenditure (land and buildings) 3 3 2 4 2
   Capital expenditure (other)(3) 6 8 6 5 6
   Total 100 100 100 100 100

   (1)  Includes redundancy and severance payments.
   (2)  Includes all consumables and overheads incurred by direct and indirect research and development support 
        activities. For example, materials, power, rent, rates, repairs, interest, books and travel. Depreciation is excluded.
   (3)  Includes purchases of plant, equipment, machinery, vehicles, capitalised software and other assets.

   Note: Due to rounding, figures may not sum to stated totals.

Percent

Government Expenditure on Research and Development
By type of expenditure

By reference year

1998 2000 2002 2004 2006

Table 22

Table 23



Research and Development in New Zealand: 2006

71

   Type of research
   Pure basic 41.7 9
   Targeted basic 147.3 31
   Applied 207.6 44
   Experimental 72.9 16
   Total 469.4 100

   (1) See chapter 7, Technical documentation, for definitions of the different types of research.

   Note: Due to rounding, figures may not sum to stated totals.

$(million) Percent

Government Expenditure on Research and Development 
By type of research (1)

2006 reference year

Table 24
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   Source of funds
   Government funding agencies 248.0 253.7 266.0 239.9 256.6
   Other government departments 42.4 36.2 44.3 30.8 40.3
   Local government 4.5 3.1 12.8 2.7 6.9
   Own funds 29.3 15.8 32.6 85.9 47.6
   NZ government 324.2 308.8 355.7 359.4 351.4

   NZ private sector(1) 74.5 80.2 96.7 80.6 89.5

   Overseas 10.1 11.4 18.6 18.4 22.1

   Tertiary education 1.2 1.2 1.8 ..C 4.6
   Other sources 1.0 0.9 1.2 ..C 1.7
   Other funding sources 2.2 2.1 3.0 2.9 6.3

   Total(2) 411.0 402.6 474.0 461.2 469.4

   Government funding agencies 60 63 56 52 55
   Other government departments 10 9 9 7 9
   Local government 1 1 3 1 2
   Own funds 7 4 7 19 10
   NZ government 79 77 75 78 75

   NZ private sector 18 20 20 18 19

   Overseas 2 3 4 4 5

   Tertiary education 0 0 0 ..C 1
   Other sources 0 0 0 ..C 0
   Other funding sources 1 1 1 1 1

   Total 100 100 100 100 100

   (1)  Includes State-owned enterprises.
   (2)  For reference years prior to 2004, data on source of funds was collected separately from data on research
         and development (R&D) expenditure. The figures for R&D funds may, therefore, not equal the stated R&D expenditure 
         for those reference years.

   Note: Due to rounding, figures may not sum to stated totals.

   Symbol:
   .. not available
   C confidential

Percent

$(million)

Source of Funds for Government Research and Development
By reference year

1998 2000 2002 2004 2006

Table 25
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   Occupation

   Researchers 1,767 1,632 1,989 1,845 1,812
   Technicians 1,212 1,119 1,164 1,152 1,005
   Support staff 840 696 693 450 300
   Total 3,816 3,444 3,849 3,447 3,117

   Note: Due to rounding, figures may not sum to stated totals.

2004 2006
FTEs

Personnel Involved in Government Research and Development
Full-time equivalents (FTEs) by occupation

By reference year

1998 2000 2002

   Occupation
   Researchers 2,193 2,301 2,127
   Technicians 1,296 1,599 1,176
   Support staff 780 606 381
   Total 4,269 4,509 3,684

Headcount

Personnel Involved in Government Research and Development
Headcount by occupation

By reference year

2002 2004 2006

Table 26

Table 27
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1998 2000 2002 2004 2006

   HERD(1) 403.6 374.1 435.8 521.9 R 592.9
   GERD 1,107.4 1,091.3 1,416.2 1,660.2 R 1,825.6

   HERD as percentage of GERD 36 34 31 31 R 33

   (1)  Universities only.

   Note: Due to rounding, some figures may not add to stated totals.

   Symbol:
   R   Revised

Percent

$(million)

Higher Education Expenditure on Research and Development (HERD)(1)

As a proportion of gross expenditure on research and development (GERD)
By reference year

   Australia 0.42 0.40 0.44 0.49 ..
   Denmark 0.41 0.45 0.58 0.61 ..
   Finland 0.56 0.60 0.64 0.68 0.66
   Ireland 0.26 0.23 0.25 0.33 0.34
   Norway(2) 0.43 0.47 0.44 0.47 ..
   Sweden(3) 0.75 0.77 0.84 0.85 ..
   OECD average 0.35 0.36 0.39 0.39 ..

   New Zealand(4) 0.40 0.34 0.35 0.33 0.38

   (1) Calculated from purchaing power parity values, OECD statistical databases, 2007.
   (2) The values for Norway for 1997 and 1999 correspond with the 1998 and 2000 reference years.
   (3) The values for Sweden for 1997, 1999 and 2001 correspond with the 1998, 2000 and 2002 reference years.
   (4) Statistics New Zealand GDP current price expenditure measure, year ended 31 March.

   Note: HERD in New Zealand is determined by surveying universities only.

   Symbol:
   ..   not available

Higher Education Expenditure on Research and Development as a Proportion of 
GDP

Compared with selected OECD countries and the OECD average (1)

Table 28

Table 29
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   Type of expenditure
   Wages and salaries(2) 280.0 R 54 R 325.2 55
   Other current expenditure(3) 154.6 R 30 R 179.6 30
   Capital expenditure(4) 87.3 R 17 R 88.0 15
   Total 521.9 R 100 R 592.9 100

   (1)  Universities only.
   (2)  Wages and salaries in the higher education sector are modelled estimates, based on total university 
         wages, salaries, and other employment-related costs.
   (3)  Other current expenditure in the higher education sector is a modelled estimate, based on all consumables
         and overheads incurred by direct and indirect university support activities. Depreciation is excluded.
   (4)  Capital expenditure in the higher education sector is a modelled estimate, based on total university 
         expenditure on land and buildings and on purchases of plant, equipment, machinery, vehicles, capitalised 
         software and other assets.

   Note: Due to rounding, figures may not sum to stated totals.

   Symbol:
   R   Revised

Higher Education Expenditure on Research and Development (HERD)(1)

By type of expenditure
By reference year

$(million) Percent
2006

$(million) Percent
2004

   Type of research
   Pure basic 145.8 R 28 R 137.3 23
   Targeted basic 186.3 R 36 R 148.0 25
   Applied 157.7 R 30 R 189.3 32
   Experimental 31.9 R 6 R 118.3 20
   Total 521.9 R 100 R 592.9 100

   (1)  Universities only.
   (2)  See chapter 7, 'Technical documentation', for definitions of the different types of research.

   Note: Due to rounding, figures may not sum to stated totals.

   Symbol:
   R   Revised

Higher Education Expenditure on Research and Development(1)

By type of research (2)

By reference year

$(million) Percent
2006

$(million) Percent
2004

Table 30
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   Source of funds
   Own funds 156.8 26
   Tertiary Education Commission (TEC) 105.3 18
   New Zealand research contracts (government) 241.4 41
   New Zealand private sector(2) 47.5 8
   Overseas 20.0 3
   Other 21.8 4
   Total 592.9 100

   (1)  Universities only.
   (2)  Includes State-owned enterprises.

   Note: Due to rounding, figures may not sum to stated totals.

$(million) Percent

Source of Funds for Higher Education Research and Development(1)

2006
2006 reference year

Table 32
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   Occupation
   Researchers 3,069 R 24 R 3,276 24
   Technicians 723 9 R 630 6
   Support staff 1,098 9 R 1,548 9

   Research postgraduate students 6,885 57 R 8,454 60

   Total 11,778 R 100 13,909 100

   (1)  Universities only.

   Symbol:
   R   Revised

Personnel Involved in Higher Education Research and 
Development(1)

Full-time equivalents (FTEs) by occupation
By reference year

2004 2006
PercentFTEs Percent FTEs

   Researchers 8,316 1,746 10,062
   Technicians 1,314 378 1,692
   Support staff 1,563 903 2,466

   Sub-total 11,193 3,027 14,220

   Masters research students -- -- 5,433
   PhD research students -- -- 5,004

   Total 11,193 3,207 24,657

   (1)  Universities only.

   Symbol:
   -- not applicable

Headcount

Personnel Involved in Higher Education Research and Development(1)

Headcount by occupation
2006 reference year

Teaching staff Research only Total
Occupation

Table 33

Table 34
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